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t 
Tobacco use is widely recognized as the most 
important preventable cause of death and disease 
in the world today. In most countries its use is 
" synonymous with cigarette smoking, but in others 
tobacco is used more often in other forms as well. 
In India, tobacco is more commonly used in the 
+ form of bidi smoking and betel quid (pan) chewing, 
even more than in cigarettes. 


~The health consequences of cigarette smoking 

and other forms of tobacco use encompass a wide 

* spectrum of diseases including cancers of the 
mouth, lung, larynx, pharynx and oesophagus; 

. diseases of the heart, circulatory system and lungs; 

_and if used during pregnancy, adverse effects on 

the fetus. Even second-hand passive smoking is 

_ shown to cause and influence the risks for other 
diseases. 


Tobacco control in any country, however, is not 
simply a health problem. It has major implications 
for economics, agriculture, law, and individual and 
social behaviour. Therefore, tobacco control must 
involve a multidimensional, multidisciplinary 
approach. 


In this volume, the issue of tobacco control is 
addressed from many points of view by leading 
international experts in clinical medicine, public 
health, biostatistics, experimental and behavioral 
sciences, agriculture, law and policy analysis. The 
articles provide an in-depth overview on various 
topics central to'the theme of tobacco control. They 
describe different ways in which tobacco is used, 
their adverse health consequences with special 
emphasis on oral health and cancer, evidence from 
experimental studies, experiences with tobacco 
control and intervention programmes, and specific 
legal and policy issues. 
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FOREWORD 


I was happy to be invited to inaugurate this International Symposium on the 
Control of Tobacco-related Cancers and Other Diseases, which is being held at the 
Tata Institute of Fundamental Research (TIFR), Bombay, during January 15-19, 
1990. I looked forward to being present and to delivering personally the inaugural 
address; but, owing to other important official commitments, this was not possible. 
Tobacco-related research started in the TIFR when I was the Director, and it had 
my fullest support. At that time I thought of it as a short-term project; but, as often 
happens in scientific research, a good piece of work leads to another, and so this 
research is still continuing at TIFR. I am very pleased to see how valuable this 
work has been, constituting a very large, long-term, epidemiological study, with 
follow-up. 


According to WHO, the use of tobacco in various forms is the largest single 
preventable cause of death and disease today in the world. Tobacco-related can- 
cers, and other diseases, are among the most serious global health problems, and 
they are of special significance in India, since India is one of the world’s largest pro- 
ducers and consumers of tobacco. 


I am glad that the participants at this Symposium will be discussing the health 
problems arising from the use of tobacco from a multi-disciplinary angle. The dis- 
ciplines represented include clinical and other experimental sciences, behavioural 
science, epidemiology, public health, law and economics. I hope you will have very 
fruitful deliberations and exchanges of ideas. The results and recommendations 
arising out of the discussions of such a distinguished group of experts will surely be 
most valuable and will be given the most serious consideration by all those who are 
responsible for improving the health and welfare of the people, particularly in the 
Government of India. 


I wish the Symposium every success. 


Ftc Plesen 


M. G. K. MENON 

Minister of State 

Science G Technology, Atomic Energy, 
Space, Electronics & Ocean Development 
Government of India 
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INTRODUCTION 


Tobacco was introduced to the modern world in the 15th century, and into India sometime in the 
late 16th or early 17th century. Since then, its use has spread alarmingly fast, both within India and 
elsewhere; today, there is no country where tobacco is not used. 


In most parts of the world, cigarette smoking is the most popular form of tobacco use. The 
harmful health effects of this habit have been well-recognized over the last four decades. The first 
major government report on the problem was the US Surgeon-General’s Report in 1964. Subsequently, 
numerous studies from all over the world confirmed the deleterious role of cigarette smoking 
and other forms of tobacco use and augmented knowledge about the numerous adverse health 
consequences. 


Tobacco is smoked and chewed in various forms. In India, the most common form in which 
tobacco is smoked is the didi, and the most common form for chewing is as an ingredient of pan (betel 
quid). The relationship between betel-quid chewing in India and oral cancer was recognized during 
the early part of the 20th century, and several studies have confirmed the associations between var- 
ious forms of tobacco use and oral cancer, precancer, and other diseases in India. 


The overall health consequences of tobacco use are enormous. According to WHO estimates, 
2.5-3 million deaths per year can be attributed to tobacco use. Estimates for India are around 
630 000 deaths, and for the USA, close to 300 000. 


In India, most of the work in this field has come from the Basic Dental Research Unit of the 
Tata Institute of Fundamental Research (TIFR), which is the WHO Collaborating Centre for Oral 
Cancer Prevention. This research began in 1966 in collaboration with the National Institutes of 
Health (NIH), USA, the Department of Oral Pathology, Royal Dental College Copenhagen, and 
the Dental Department, Rigshospitalet, Copenhagen, Denmark; this work is continuing. In these 
studies, over 200 000 villagers have been interviewed and examined in house-to-house surveys, and 
66 000 have been followed-up annually for up to 10 years. In one of these studies, 36 000 tobacco 
users were educated over a period of 10 years to stop their tobacco use; the results were highly 
encouraging. 


Tobacco is not, however, simply a health problem. Its economic impact is equally important, 
particularly in the USA and India, two of the largest producers of tobacco in the world. Tobacco 
is significant in agriculture and industry, provides revenue to the exchequer, and prompts specific 
questions about law and public policy. Formulation of strategies for controlling tobacco-related can- 
cers and other diseases, therefore, requires a multidimensional approach. 


The concept of hosting an international Symposium with a view to exchanging the latest scien- 
tific information for formulating tobacco control policies was a natural outgrowth of the research at 
the TIFR. The idea crystallized after Dr Prakash C. Gupta spent a year as a Takemi Fellow at the 
Harvard School of Public Health and had discussions with Professors Lincoln Chen and Michael 
Reich. With encouragement from Dr Fali S. Mehta, Chief of the Basic Dental Research Unit at the 
TIFR, and in consultation with Dr James E. Hamner, III, the NIH Project Officer, Dr Gupta 
requested a conference grant through the US-India Scientific Agreement, the same source through 
which the research at TIFR is now funded. The application was tentatively approved by Ms Linda 
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Vogel, Deputy Director of the US Public Health Service’s Office of International Health in 1987 on 
an exchange visit to India to meet with Indian Government officials. On his visits to the USA, Dr 
Mehta met with Ms Vogel, Surgeon-General C. Everett Koop, and Dr Morris Jones of the NIH 
Fogarty International Center, along with Dr Hamner, in regard to the final funding, which was 
achieved in March 1989. During Dr Gupta’s visit to the University of Tennessee, Memphis, in 
July 1989, Dr Hamner and he finalized the programme and planned events associated with the 
Symposium. 


The Symposium was held during January 15-19, 1990 at the Tata Institute of Fundamental 
Research. A total of 46 research scientists from seven countries (Denmark, France, India, Japan, 
Sri Lanka, the United Kingdom and the USA) representing 30 distinguished institutions and dis- 
ciplines, including biostatistics, behavioural sciences, epidemiology, clinical and experimental med- 
icine, law, public health and public policy, participated in the Symposium. We are most apprecia- 
tive of their participation and contributions. This volume contains the papers presented at the 
Symposium and the Consensus Summary and Recommendations arising out of it. The Consensus 
Summary and Recommendations were submitted to the Government of India at the end of January 
1990 and were widely distributed. 
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Tobacco or health: a smoke-free 
society by the year 2000 


RoBERT E. WINDOM 


Former Assistant Secretary for Health, US Department of Health and Human Services 


I am honoured and pleased to be a participant 
in this important International Symposi- 
um on Smoking and Health, being conducted 
under the auspices of the Tata Institute of 
Fundamental Research. I derive special plea- 
sure from the fact that these scientific sessions 
mark a significant milestone in the long- 
standing partnership between India and the 
USA on behalf of public health. 


Fifteen years ago, our forces were joined 
under the aegis of the World Health Orga- 
nization in the conquest of smallpox, one of 
mankind’s oldest and deadliest scourges. Here 
in India, you marshalled what may well have 
been the largest force ever assembled for a 
humanitarian purpose — hundreds of thou- 
sands of workers campaigning from village-to- 
village and house-to-house, first to contain and 
then to eradicate this ancient enemy. The 
world’s last case of naturally occurring small- 
pox was identified in East Africa in 1977. But 
it was here in India, and in neighbouring 
Bangladesh, that ultimate victory over small- 
pox was assured. Your country played a 
pivotal role in one of humankind’s greatest 
achievements. Now, India and the USA are 
joined with more than 160 other nations, mem- 
bers of WHO, in the quest of ‘Health for All 
by the Year 2000’. The topic before this 
Symposium must be ranked among the very 
highest priorities if this bold goal is to be 
approached and eventually achieved. For there 
is no doubt whatever that, despite significant 
progress, tobacco usage remains the single 
greatest cause of unnecessary, preventable 


mortality and morbidity in the USA and other 
countries in the so-called developed world. 
Tragically, there is every reason to believe that 
it is rapidly becoming the single greatest cause 
of needless death and disability in the develop- 
ing world as well. 


Let me quickly document the truth of this 
statement with a few figures which, though 
well known to most of you, are not yet widely 
enough accepted in the world at large. The 
numbers refer to the USA, but the facts apply 
universally: 


Lung cancer, the leading cause of cancer 
mortality, accounts for one of every four cancer 
deaths in the USA, and cigarette smoking is 
responsible for 9 out of every 10 of these 
deaths. Tobacco usage is also causally related 
to cancer of the larynx, oral cavity and oesoph- 
agus and is a risk factor in cancers of the pan- 
creas, kidney and bladder. Thus, it is directly 
related to 30% of all cancer deaths. 


Cigarette smokers have 70% greater mor- 
tality from coronary artery disease than non- 
smokers. Smoking is thus a major independent 
risk factor for coronary heart disease, just as 
hypertension and hypercholesterolaemia are. 
Cigarette smoking is the major cause of 
chronic obstructive lung disease, particularly 
chronic bronchitis and emphysema, and mor- 
bidity and mortality from these causes are ris- 
ing rapidly. Maternal smoking during preg- 
nancy increases the risk of premature. birth, 
spontaneous abortion, stillbirth and low birth- 
weight. 
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In October 1988, the worldwide problem 
was presented to the WHO Executive Board in 
these terms: 2-2.5 million premature deaths 
per year in the world are due to tobacco smok- 
ing. These include one-third of all deaths from 
cancer, 75% of those from chronic bronchitis 
and emphysema and 25% of those from cor- 
onary heart disease. Tobacco smoking is 
dangerous not only to the smokers but to 
nonsmokers as well, particularly children, 
through the damaging effects of enforced, pas- 
sive smoking. The health hazards of tobacco 
chewing, snuff dipping and other smokeless 
forms of tobacco have been reappraised. These 
are as dangerous as smoking in terms of nico- 
tine addiction and of oral cancer, and smoking 
can be as addictive as alcohol or heroin. 


In response to this report and the recom- 
mendations of the Executive Board, the World 
Health Assembly, in May of last year, ap- 
proved the plan of action for a programme 
entitled ‘Tobacco or Health’ for the period 
1988-95. Thus, WHO will be actively engaged, 
with a strengthened programme, in the world- 
wide struggle against the consequences of 
tobacco usage. 


It is most appropriate that WHO should 
once again assume leadership. What we know 
about the health consequences of tobacco 
usage is supported by more than 50 000 scien- 
tific studies from around the world, conducted 
over the past 30 years. Each year, another 2000 
research findings are identified and cata- 
logued. The scientific consensus is thus over- 
whelming. It is truly a problem on a global 
scale. 


Scientists in India, and specifically at the 
Tata Institute of Fundamental Research, have 
been important contributors to the world’s 
store of knowledge about tobacco. Pioneering 
work on the relationship between smokeless 
tobacco use and oral cancer was begun more 
than 20 years ago by Dr Fali Mehta, Professor 
Jens Pindborg, Dr James Hamner and their 


associates. It is especially noteworthy that this 
research was initiated in the field of occupa- 
tional health, a clear indication that you were 
years ahead of your time. You are also to be 
highly commended for the scope and sophisti- 
cation of your intervention programmes. Few, 
if any, such studies can match the number of 
participants, the length of time they have been 
carefully studied, or the diversity of your inter- 
vention approaches. We in the US Public 
Health Service are proud that the National 
Institutes of Health has been a partner with 
you in this endeavour. 


In connection with your work on smoke- 
less tobacco and oral cancer, it is relevant 
to note that smokeless tobacco is receiving 
increased and belated attention in the USA. 
Medical reports and reviews by several organi- 
zations, including an Advisory Committee to 
the Surgeon-General in 1989, have further 
documented that smokeless tobacco is not a 
safe alternative to smoking, that such products 
cause oral cancer and other oral diseases, and 
that smokeless tobacco products are addictive. 
These facts, though not new discoveries, 
have taken on added significance for us. 
Consumption of smokeless tobacco increased 
sharply between 1970 and 1985 in the USA at 
a time when other uses of tobacco were declin- 
ing. During that 15-year period, production of 
snuff increased by 56% and that of chewing 
tobacco by 36%. Still more alarming, surveys 
showed that significant increases were occur- 
ring in the use of smokeless tobacco products 
by young adult and adolescent males, among 
whom it appeared to be gaining increased pop- 
ularity and social acceptance. As a conse- 
quence, the US medical, dental and scientific 
communities have given increased attention to 
smokeless tobacco, and the US Congress has 
become actively concerned. I am pleased to be 
able to report that since 1985 in my country, 
production of smokeless tobacco products, 
including all categories, has begun to decline. 
But this problem will clearly require continu- 
ing vigilance. 


It was 26 years ago in January that the 
US Public Health Service issued the document 
Smoking and Health: Report of the Advisory 
Committee to the Surgeon-General. Its release was a 
major news event, occupying the front pages of 
the newspapers for many weeks. The Advisory 
Committee’s conclusion was that cigarette 
smoking is a health hazard of sufficient impor- 
tance in the USA to warrant appropriate reme- 
dial action. These words seem rather bland 
today; the nature of the appropriate remedial 
action was not specified. In the light of what 
we have learnt in the succeeding quarter- 
century, it is hard to comprehend the enor- 
mous excitement and controversy generated by 
that first report. It is even more difficult to 
comprehend how the subject can remain con- 
troversial today. The answer, of course, is that 
powerful and subtle forces have done every- 
thing possible to keep it controversial — to cast 
shadows of doubt on the most compelling 
scientific findings. These forces are, of course, 
centred in the tobacco industry, which, in a 
single recent year, spent US$ 2.1 billion for 
advertising and promotion of tobacco usage. 
Subjected to such a barrage, it is not surprising 
that the US public continues to use tobacco, 
despite almost universal recognition of its haz- 
ards. There is another important reason for the 
persistence of this deadly habit. In 1988, the 
20th Report of the Surgeon-General on the Health 
Consequences of Tobacco substantiated beyond 
doubt that tobacco is an addictive substance 
and that nicotine is the drug in tobacco that 
causes addiction. 


The subject of addiction has been ap- 
proached with great scientific care. The 1964 
report referred to tobacco use as habituating; 
the 1979 report called smoking the pro- 
totypical substance-abuse dependency; by 
1988, further research had made it clear that 
we no longer needed to pull our punches. To 
quote that report: “The pharmacologic and 
behavioural processes that determine tobacco 
addiction are similar to those that deter- 
mine addiction to drugs such as heroin and 
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cocaine.”: frank recognition of the fact of 
addiction has very important implications. 
Nicotine is a psychoactive drug. Its actions 
reinforce tobacco usage. Therefore, our efforts 
for prevention and control must address all 
factors — social, psychological and pharmaco- 
logical. The message for health professionals is 
loud and clear: tobacco use is a disorder which 
can be remedied through medical attention. It 
should be approached by health care providers 
with knowledge, understanding and, above all, 
persistence, just as other substance-abuse dis- 
orders are approached. Every health care pro- 
vider has an obligation to use all available 
opportunities to encourage smokers to quit, to 
assist them in the process, and to help former 
smokers maintain abstinence. 


Moreover, the issue of addiction imposes 
additional obligations with respect to children 
and youth. We must ensure that every child, in 
every school and community, is educated as to 
both the health risks and the addictive nature 
of tobacco usage. This is a task for health pro- 
fessionals, for educators, for parents and other 
role models — in short, for society as a whole. 
In his address to the 13th World Conference 
on Health Education, held in the USA in 1988, 
the Director-General of WHO, Dr Hiroshi 
Nakajima, stated: “Society must make it possi- 
ble for people to live healthy lives. A grand alli- 
ance of people, policy-makers, and profession- 
als is necessary.” 


Dr Nakajima was referring to the entire 
range of problems related to disease prevention 
and health promotion — problems of the envi- 
ronment, of health-related behaviour among 
individuals, families and communities. But it 
seems to me that his clarion call for a grand alli- 
ance has very special application to the problem 
addressed by this Symposium on “The Health 
Consequences of Tobacco Usage’. Nothing less 
than such a grand alliance will do the job. 


Looking back over the quarter-century 
since the publication of the first Surgeon- 
General’s Report, it seems to me that we in the 
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USA have in fact approached the formation of 
such an alliance. Perhaps you will pardon my 
pride if I take you on a brief retrospective jour- 
ney, recounting a few of the highlights of our 
25 years of progress. 


It seems appropriate that I should do so 
because, in some ways, I perceive India to be 
at the stage we were 25 years ago. Specific 
problems differ, of course, as our own countries 
differ. But in the crucially important area of 
social perceptions of tobacco use, you appear 
to be at a point we have only recently passed. 
It is in this area of social acceptability that we 
have found our grand alliance most useful. 


Our story is far from perfect. We still have 
a long way to go. But it is, I think, a success 
story, and I hope it may prove instructive for 
other countries that address the issue in their 
Own separate contexts and circumstances. I 
have already made reference to the enormous 
news interest generated by the release of the 
Advisory Committee Report in 1964. This was 
not a one-day sensation but a sustained expres- 
sion of intense public hunger for information. 
This hunger was fed by claims and counter- 
claims from many sources — both reliable-and 
highly unreliable. 


In that same year, 1964, the US Public 
Health Service established a small unit, almost 
microscopic in the vastness of the Federal 
Government, called the National Clearing- 
house for Smoking and Health. The Clearing- 
house and its successor organization, the 
Office on Smoking and Health, have compiled 
a record of accomplishment far greater than 
the size of their budget and staff. They have 
catalogued and made available to scientists, 
health professionals and the public an ever- 
growing number of research studies. They 
have published 21 annual reports addressing 
specific aspects of the tobacco problem. They 


have formed an enduring partnership with the - 


major professional and voluntary associations 
in the private sector for the education of both 
health professionals and the public. 


The nation’s legislators have played a 
vital role. As early as 1965, the US Congress 
adopted the Federal Cigarette Labelling and 
Advertising Act. This law and the Public 
Health Cigarette Smoking Act of 1969 com- 
bined to require health warnings on cigarette 
packages and to ban cigarette advertising in 
the broadcast media. They also required the 
publication of the series of annual reports pre- 
viously mentioned, which, in addition to their 
intrinsic value, provide an occasion each year 
for a news event proclaiming the hazards of 
smoking. Legislation in 1984 greatly strength- 
ened the severity of required warnings on ciga- 
rette packages and advertising. 


But the action is by no means confined to 
the federal level of government. Each year, 
more and more state laws and local ordinances 
are being enacted which restrict or prohibit 
smoking in public places, in the workplace, in 
schools and elsewhere. As of mid-1988, more 
than 320 local communities had such restric- 
tions, and the number is growing rapidly. 


Educators have introduced anti-tobacco 
curricula, some of which have been rigorously 
evaluated and proven effective, in many of the 
nation’s 16000 local school districts. With 
regard to economic incentives to discourage 
tobacco usage, tobacco products are being 
taxed more heavily at all levels of govern- 
ment, and insurance premium differentials for 
smokers versus nonsmokers are increasingly 
available. 


What about results? Do we have some 
concrete evidence of progress as a result of 25 
years’ activity by our modest grand alliance? 
Happily, the answer is ‘Yes’. Let me enumer- 
ate some of the promising findings: 


Between 1965 and 1987, the prevalence of 
cigarette smoking among men 20 years of age 
and older decreased from 50% to 32%; among 
women, smoking prevalence declined from 
32% to 27%. Putting these figures together, 
the prevalence of smoking among adults in the 
USA decreased from 40% in 1965 to 29% in 


1987. Nearly half of all living adults who ever 
smoked have quit; there are more than 30 mil- 
lion ex-smokers in the US population. Between 
1964 and 1985, approximately three-quarters 
of a million smoking-related deaths were 
avoided or postponed as a result of a decision 
either to quit smoking or not to start. Each of 
these avoided or postponed deaths represents 
an average gain in life expectancy of two 
decades. 


While over 50 million Americans continue 
to smoke, more than 90 million would be 
smoking today if it were not for the changes in 
knowledge and attitudes towards smoking that 
have occurred since 1964. Furthermore, it is 
important that 90% of all adults who smoke 
know that it is hazardous for them to do so, 
and 90% say that they would quit if they were 
able to. Nearly two-thirds say that they have 
seriously tried to quit and failed — strong tes- 
timony to the addictive nature of tobacco 
usage. Most of them will try again, however, 
and many will ultimately succeed. On the 
basis of current trends, an additional 2.1 mil- 
lion smoking-related deaths will be avoided or 
postponed between 1986 and the year 2000. 


All of these indicators of success are grat- 
ifying to those of us who have been engaged in 
this long campaign on behalf of public health. 
They are the product of rapidly expanding 
scientific knowledge and increasingly effective 
communication. Each indicator is laden with 
significance in human terms: every percentage 
point of decline in the prevalence of smoking 
adds literally thousands of years of productive 
life to our population. But perhaps most 
important of all, they manifest a remarkable 
change in the way tobacco usage is perceived 
by our society. It is this change that allows us 
and in fact encourages us to believe in a smoke- 
free society in the USA in the 21st century. In 
my view, this is the change towards which 
India should bend every effort. 


Back in the 1940s and 1950s, cigarette 
smoking was the accepted symbol of sophisti- 
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cation and of the good life. The script of every 
film or stage play included offering cigarettes, 
lighting cigarettes, smoking and obviously 
enjoying them. Not only film stars but athletes 
and other public figures were seldom shown 
without a cigarette. One manufacturer adver- 
tised that his brand was the choice of two out 
of three doctors. Another made its fortune on 
the slogan, ‘not a cough in a carload’. I under- 
stand that here in India your young people are 
being bombarded with this false claim of 
sophistication. 


How different the situation in the USA is 
today! True, the tobacco industry still tries to 
identify smoking with the good life. One prom- 
inent campaign features the slogan ‘Alive 
with pleasure’ — a phrase which, as former 
Surgeon-General Koop recently told a Con- 
gressional committee, should be changed to 
‘Dying in agony’. 


But the glamour has gone. Almost never 
today do we see a television or film star smok- 
ing. No self-respecting athlete would allow 
himself or herself to be publicly associated with 
tobacco products. Nonsmokers’ rights have 
become a popular cause for politicians. The 
rapidly swelling tide of restrictions on smoking 
to which I have already referred is a direct con- 
sequence of this remarkable swing in society's 
perception of tobacco. 


This swing of public opinion in less than a 
generation is especially remarkable when one 
considers that it has been accomplished with 
the expenditure of one public health dollar for 
every thousand tobacco industry advertising 
and promotion dollars. To turn one of the 
industry’s favourite phrases back upon itself, 
‘We’ve come a long way!’ 


But please do not confuse this satisfaction 
with complacency. The tide may have turned, 
but the war is far from won. A year ago, on 11 
January 1989, which was the 25th anniver- 
sary of the first Surgeon-General’s Report, 
we issued a comprehensive summary entit- 
led ‘Reducing the Health Consequences of 


8 WINDOM 


Smoking: 25 Years of Progress’. The report 
contained five major conclusions. The first two 
stressed the progress that has been made. 
The last three emphasized the remaining 
challenges. 


The first of these three areas of continuing 
concern is the target population groups. The 
conclusion states: “The prevalence of smoking 
remains higher among blacks, blue collared 
workers and less educated persons than in the 
overall population. The decline in smoking has 
been substantially slower among women than 
among men.” Clearly, as we continue our edu- 
cational efforts, we must give special attention 
to reaching these groups in our society. We 
need to do a better job of finding the media and 
framing the messages that reach them best. In 
this connection, I was pleased to learn that 
here in India your educational programme 
used a wide variety of media, ranging from 
films to folk-drama, to reach your diverse 
audiences. 


The second of the remaining challenges is: 
“Smoking among high school seniors leveled off 
from 1980 through 1987 after previous years of 
decline.” Here again, the moral is clear. If chil- 
dren are starting to use tobacco at younger and 
younger ages, then we must reach them with 
our message sooner. Antismoking curricula for 
elementary schools are available, well tested, 
and proven effective in preventing or deferring 
the initiation of smoking. But thus far, these 
curricula are not being systematically dissemi- 
nated on a nationwide basis. Nor have we yet 
adequately explored the potential of mass 
media as a deterrent to smoking for young 
people. 


The summary report’s fifth conclusion 
states: “Smoking is responsible for more than 
one of every six deaths in the United States. 
Smoking remains the single most important 
preventable cause of deaths in our society.” 
This we must never permit ourselves to forget. 
Even if tobacco usage were to cease on the 
stroke of midnight of the year 2000 — which it 


surely will not — its residual effects would con- 
tinue well into the 2lst century. Continued 
tobacco use in the population will cause a great 
deal of human suffering for many decades. 


You have been most patient during my 
recitation of the anti-smoking story in my own 
country. I have dwelt upon it at some length, 
in part because it is the story I know best and 


in part because I am proud of the progress we 


are attaining. But it is also my hope that those 
of you from India and other countries, and 
especially those from countries on the thresh- 
old of development, may learn something use- 
ful from our experience. As you increasingly 
confront the health problems of developed 
nations — especially those related to the envi- 
ronment and to health-related human behav- 
iours — perhaps you can anticipate and avoid 
some of our mistakes. Perhaps you can set in 
motion at an earlier stage the kind of public 
policy which appears now, belatedly, to have 
turned the tide against tobacco usage in the 


USA. 


The lesson we have learnt is that issues 
like the health consequences of tobacco cannot 
be solved by health and medicine alone: they 
are truly issues of public policy. Their resolu- 
tion requires nothing less than Dr Nakajima’s 
grand alliance of people, policy-makers and 
professionals. 


I by no means intend to belittle the role of 
biomedical science. Knowledge based on solid 
research is the foundation of every beneficial 
public policy related to health. Research must 
continue. Its results must be proclaimed 
clearly, widely and repeatedly. Occasions must 
be sought or created to present relevant 
research findings both to a broad public audi- 
ence and to specific target groups that are 
influential in policy formulation. Nor does it 
diminish the importance of the health care pro- 
vider. His or her role is to provide credibility in 
matters related to health in daily personal con- 
tact with people’s lives. His or hers is a triple 
responsibility — as practitioner, spokesperson 


and role model. Policy-makers are more diffuse 
and harder to identify. Some are obvious — 
public figures who occupy key executive or leg- 
islative posts in government at various levels; 
others who may be equally influential in shap- 
ing public policies include corporate exe- 
cutives, communicators, educators, religious 
leaders and many more. But important as 
these policy-makers are, it is necessary to real- 
ize that many of them — especially those in the 
political arena — tend to be followers as well 
as leaders. This underscores the importance of 
the remaining partner in the grand alliance — 
the people themselves. 


In relation to issues of smoking and 
health, we in the USA have witnessed an inter- 
esting phenomenon in the last few years — the 
spectacle of our so-called policy-makers run- 
ning very hard to catch up with the will of the 
people. The proliferation of restrictions on 
smoking in public places and at work and the 
added excise taxes and other economic incen- 
tives to reduce tobacco usage have come as a 
result of a popular groundswell of opinion. 
Increasingly, with every passing year, smoking 
is becoming unacceptable as a social norm. 
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The changing policies reflect this attitudinal 
change in the society. 


I am certainly not suggesting that our pol- 
icies are without flaw. Clearly, for example, 
there is good reason for questioning a national 
policy that vigorously discourages tobacco 
usage by its citizens while encouraging tobacco 
production for export. But we have in fact 
come a long way in a short time, and I see 
every reason to believe that the trend will con- 
tinue and that other countries can set in 
motion similar forces. 


In conclusion, let me once again salute the 
Tata Institute of Fundamental Research for its 
pioneering work in the field of tobacco use and 
oral cancer and for its enduring leadership in 
research and the dissemination of research 
results. Let me salute also the scientific excel- 
lence represented here in this room and your 
individual and collective commitment to pub- 
lic health. 


I believe that the bold goal of a smoke-free 
society is attainable in the not-too-distant 
future, and that its achievement will be the 
product of scientific excellence married to 
enlightened public policy. 


bs 5 
4 fa 
aavis 
< rys 
- 
2) 8 oe i Maltgg : es ~ MAb 


. é 7 ry tt ct 1: ee 
wel ea BLA Z ERE Bork is 4 a enka: ‘Da rt ae 
@i wed 2b ys PH Lpeada a canaieni fast 


CEM i lea 0b. bos. aaaao dear 
nicnrneti. alt bie shapaopes 
diow,aniienine Wl soalee: ern tod Ages 
seeoy tong ateers.ai ak arad. be J 
mila] OF ,ormcren ne o> avd mek bees shambiceiipg i 
iis: li-dame, w: tenth wauellilieetied 


Vetiiesctaass 3 to feuy. blod nit radi wesilect i 


paras Mi, SAT ee gi -yitigns 


ne F tien 3 ~ 
ae ae tir iis 7ailan oy fad > fee wrestia 


ya Th t igs 

a t& (Pu! 1 srg tls 7 Mista (ase Lis) 7 bahy 

een ts + | oe ; 
reno : Aleka, Bas ait io 

o nf . , ; La an @ 4 i 


(Pry 
7 ; 


pth std ax vit SE eae 


vin 


= oo ar os & pro ri 
i ty setoeval pemeeratta canton anh | aes 


4a i] bi t's te iN 
eS 


mt ledge 1 ila 


» = TVs shure, 
soy). is 
ef ARJGFI WS 
: » e« 7 
161 -o! yiRee~oan HR eiTs ; 
ut F . & a! ; , : hp sige Ia 
ot) tt amor? vile ayes ~~ 
PM Bs FINS j ey. gr al bag — 
~4 


a. 


y esiooer. 
; Spee fa ‘as OXS ne aL a 


te* ae BP IOCE NS > 


We ox cree seen 

olparis cop riainerrah del renee 
sutdosi rear-b cuprates d 
are eT rl west seat att al 


er engiectesgot hog: ew 
213 toon —naht aay To eet 


TOBACCO PRODUCTION AND USE 


22) GMA VOITIUGOMI OODASOT —__ 


ie “gues al ae 


. 
* 
4 
cs 
r ~ 
Be) j 
. 


Control of Tobacco-related Cancers and Other Diseases. 


International Symposium, 1990. PRAKASH C. Gupta, JAMES E. HAMNER, III 
AND P.R. Murti, EDs. Oxford University Press, Bombay, 1992. 


Global aspects of tobacco use and its implications 
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Tobacco originates from South America, where tobacco habits were practised long before 
Columbus discovered America. Since then, tobacco use in various forms has spread to all coun- 


tries of the world. Tobacco is smoked in cigarettes, cigars, cheroots, keeyos, kreteks and water pipes; 


smokeless tobacco is used in various ways. Almost all forms of tobacco use lead to specific conse- 


quences for oral health. 


INTRODUCTION 


The tobacco plant has existed for thousands 
of years in South America. When Columbus 
landed in the New World on 11 October 1492, 
he was offered golden tobacco leaves as a cour- 
tesy, but he threw them away. Some of his fol- 
lowers, it is said, picked up the leaves and 
brought them back to the Old World. Tobacco 
use spread with remarkable rapidity, and, in 
the course of time, different methods of using 
tobacco were developed. In this paper, we 
describe the methods of tobacco use practised 
in various countries. 


TOBACCO SMOKING 


Tobacco smoking has been in vogue for hun- 
dreds of years, starting among the native 
populations of America. With the spread of 
tobacco to Europe and other parts of the world 
from the 16th century, tobacco smoking soon 
gained popularity. 


Cigarette: Cigarette smoking is perhaps the 
most popular form of tobacco use in the 
western world, and it is spreading alarmingly 
fast to the Third World, even among children. 


Cigarettes are made from fine-cut tobac- 
cos which are wrapped in paper. Cigarette 
tobacco is a blend of different grades of 
flue-cured (Virginia), burley, Maryland and 
air-cured tobacco. Currently, a bewildering 
number of brands of cigarettes are commer- 
cially available throughout the world. The tar 
and the nicotine yields of cigarettes manufac- 
tured in different countries exhibit notable 
differences (1). 


Cigarette smoking is injurious to health, 
including oral health: there is strong evidence 
linking smoking with oral cancer (1,2). The 
frequency, duration and mechanics of smoking 
play important roles in the pathogenesis of oral 
lesions. For instance, smoking cigarettes to a 
very small butt, which is common in China 
(Fig. 1A), produces leukoplakias in the labial 
mucosa (Fig. 1B). This lesion is similar to the 
leukoplakia associated with hookli (clay pipe) 
smoking in Bhavnagar district, Gujarat, India 


(3). 


Bidi: Bidis are smoking sticks used extensively 
in the rural areas of several countries in South- 
East Asia, and especially in India. A detailed 
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description of this habit is given in the next 


paper (see Bhonsle e¢ al.). 


Fig. IA. A Chinese smoking a cigarette to a 
small butt 
Fig. 1B. Leukoplakia in the upper labial mucosa 


Cigar: Although the prevalence of cigar smok- 
ing has decreased considerably over the last 15 
years (1), it is still common in some countries. 
Smoking of large cigars is considered 
to be an American habit. Cigars consist of a 
filler, a binder and a wrapper, all of which are 
made from air-cured fermented tobacco. 
Cigars are factory made and vary in length and 
diameter. The pathogenesis of oral lesions 


associated with cigar smoking depends on the 
structure of the product. 


Cheroots are small cigars made of heavy- 
bodied tobaccos, with both ends cut off. 
Cheroot smoking is popular in Denmark, espe- 
cially among women (Fig. 2A). In _ that 
country, cheroot smoking is associated with 
leukoplakias (4) on the floor of the- mouth 
(Fig. 2B). In a study of 368 leukoplakias in 


il. 

Fig. 2A. A female cheroot smoker in Denmark 

Fig. 2B. Leukoplakia in the floor of the mouth 
in a cheroot smoker 


Denmark, 48 were situated in the floor of the 
mouth. Some 19% of leukoplakias among che- 
root smokers were located in the floor of the 
mouth, as compared to only 10% among those 


with other tobacco habits. The floor of the 
mouth is more vulnerable because of the 
extremely thin epithelium. 


Cigar and cheroot smoking is also preva- 
lent in other areas, with some regional varia- 
tions. It is common in Burma (5), where even 


children indulge in this habit (Fig. 3A). In that 
region, cheroots (Fig. 3B) are made with very 
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Fig. 3A. A Burmese boy smoking a cheroot 
Fig. 3B. Different kinds of cheroots in Burma 


coarsely cut tobacco. In a study of 6000 villag- 
ers, however, only one of the 101 leukoplakias 
was observed on the floor of the mouth. 
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A variant of the cheroot, known as keeyo, 1s 
also smoked in Burma (Fig. 4A) and neigh- 


Fig. 4A. Keeyo smoker in Burma 
Fig. 4B. Keeyos of different sizes 
Fig. 4C. Contents of a keeyo: finely cut tobacco 
in a banana leaf 


bouring Thailand. This cigar-like product, 
measuring up to 30 cm (Fig. 4B), is made by 
rolling a mixture of finely cut tobacco in the 
bark of the keeyo (Streblus asper L.) tree or in a 


16 PinpBorc et al. 


banana leaf (Musa paradisiaca L.) (Fig. 4C). 
The characteristic flavour of keeyo smoke is due 
to the outer covering. In a study of 1866 indi- 
viduals in Thailand, 20% were keeyo smokers 
(6). 

In the Chiang Mai area of northern 
Thailand, a cigar smoked mainly by women 
and measuring 8-10 cm is made by wrapping 
very finely cut tobacco in a corn leaf. In 
the study mentioned above (6), this form of 
smoking was practised by 4.5% of the 1866 
individuals. 


Kreteks (Fig. 4D) are indigenous cheroots 
containing tobacco, cloves and cocoa, which 
give the characteristic flavour and ‘honey’ 
taste to the smoke. Kretek smoking originated 
in Indonesia in 1824; the word kretek appears to 
have come from the sound and sparks pro- 
duced when it is inhaled. This type of smoking 
is popular in rural areas; kreteks are cheap, can 
be bought singly, last for a long time and extin- 
guish themselves automatically when they are 
put down. They are traditionally hand-made, 
but since the mid-1970s machine-made kreteks 
have been available commercially. The tar 


Fig. 4D. Kreteks from Indonesia 


and nicotine contents of kreteks are estimated 
to be two to five times higher than those 
in Australian cigarettes. Kretek smoking, 


however, does not appear to be associated with 
oral lesions. 


The habit of smoking cigars or cigarettes 
in reverse fashion, i.e., with the lighted end 
inside the mouth, is popular in several coun- 
tries in South America, the Caribbean, 
Sardinia, the Dutch Antilles and some coastal 
areas of Andhra Pradesh and Goa in India. In 
many areas, reverse smoking is practised 
mainly by women (Fig. 5A); in Sardinia, how- 
ever, it is popular among men (Fig. 5B). The 
origin of reverse smoking among men in this 
area dates back to mediaeval times when there 


Fig. 5A. Reverse smoker in Colombia 
Fig. 5B. Reverse smoker in Sardinia 


were many civil wars in this region: when sol- 
diers were on guard duty during the night they 
used this innovative method of smoking to 
avoid becoming victims of enemy snipers. 


It is known that reverse smoking in the 
Indian state of Andhra Pradesh is responsible 
for palatal cancer and precancerous lesions 
(7-9) (see also paper by Daftary e¢ al., this 
volume). 


Pipe: Tobacco is also smoked using various 
gadgets and types of tobacco. Pipe smoking is 
one such habit. It is one of the oldest, having 
been brought back to Europe by sailors from 
the Americas. 


The different kinds of pipes used for smok- 
ing range from-the European types, also used 
by tribal women in Chiang Mai (Fig. 6A), 
to the long-stemmed pipes used in China 
(Fig. 6B). Smoke drawn from a long-stemmed 
pipe is cooled because of the long distance it 
has travelled to reach the mouth. Perhaps for 
this reason, Chinese pipe smoking does not 
appear to produce precancerous oral lesions. 


Water-pipe: Water-pipes include special 
receptacles through which the smoke has to 
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Fig. 6A. A Karen tribeswoman in Thailand 
smoking a European-style pipe 


Fig. 6B. Smoking of long-stemmed Chinese pipe 


Fig. 6C. A water-pipe made of bamboo, 
popularly used by the Karen tribesmen 
of Thailand 


pass, ostensibly to reduce its harmful effects. A 
large variety of water-pipes are used in South- 
East Asia, in the Middle East and in Oceania 
(e.g., Papua New Guinea). They vary in size 
from the small ones used in Papua New 
Guinea to large, bulky water-pipes, as long as 
100 cm, made of bamboo (Fig. 6C) and popu- 
larly used by the Karen tribesmen of Thailand. 
Smoking of water-pipes, especially the large 
ones, require great pulmonary effort. It does 
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not appear to produce precancerous oral 
lesions. 


SMOKELESS TOBACCO 


The term ‘smokeless tobacco’ is used to 
describe tobacco that is consumed in unburnt 
form. Oral use of smokeless tobacco has 
existed for thousands of years in South 
America and has gained popularity in other 
areas as well. Smokeless tobacco is used in two 
ways: preparations are either placed in various 
parts of the mouth and sucked (dipping) or 
they are chewed. Smokeless tobacco products 
are made from dark or burley tobacco leaves, 
which are brown with golden highlights. These 
leaves are aged from one to three years to pre- 
pare chewing tobacco and for longer to pro- 
duce snuff. It was estimated in 1984 that there 
were about 7-22 million smokeless tobacco 
users in the USA (10). 


Snuff dipping: Snuff consists of finely cut or 
powdered, flavoured tobacco, prepared in 
three types: dry snuff is sold as a powder; moist 
snuff is made from uniformly cut, small parti- 
cles of flavoured tobacco packed in moist form 
in flat containers; fine-cut tobacco is made from 
air- and fire-cured tobacco grown in the USA 
and is a coarser version of moist tobacco. Snuff 
is also marketed in sachets, which are popular 
among young adults in Scandinavia and the 


USA. 


Snuff dipping consists of placing a pinch 
of snuff or a sachet in the gingivobuccal sulcus, 
with specific geographical variations. For 
instance, in Denmark, moist snuff is usually 
placed in the lower labial groove (Fig. 7A) for 
a varying length of time, which may be up to 
10 h. Some people even sleep with snuff in their 
mouth. In contrast, in Sweden, where snuff 
dipping is much more widespread, the snuff is 
placed in the upper labial groove. The reason 
given for placing snuff in this location is to pre- 
vent its dilution by saliva and the consequent 
reduction of its effect. In the USA, snuff is used 
predominantly by women and is kept in the 


mandibular groove. Snuff consumption is gen- 
erally a male habit in Sweden and Denmark. 


Fig. 7A. Snuff dipping in lower labial groove 
in Denmark 

Fig. 7B. Snuff-induced leukoplakia: note the 

delicate striae 


It was estimated in 1983 that there were 
700 000-800 000 snuff users in Sweden (11). In 
Sweden and Denmark, the average snuff user 
is approximately 50 years old, uses snuff 10 h 
per day, has been using it for 22 years and con- 
sumes about 15 g per day (12-15). 


Oral use of snuff produces leukoplakias 
(15) in the lower labial mucosa (Fig. 7B) in 
Denmark and in the upper labial mucosa in 
Sweden. Snuff-associated leukoplakias are 
homogeneous, with a wrinkled surface charac- 
terized by a very fine striated pattern; they are 
slightly elevated and diffusedly demarcated 
from the surrounding normal mucosa. The 
striated appearance is due to the specific effects 
of snuff on the maturation of the epithelium, 
appearing histologically as focal areas of para- 
keratosis. These striae must be distinguished 
from the similar pattern seen in oral lichen 
planus. Because of this characteristic appear- 
ance, leukoplakias associated with snuff dip- 
ping are referred to as ‘pumice stone type of 
leukoplakias’. 


The type of snuff used seems to play an 
important role in producing different oral 
lesions. In Denmark, Gothenburg snuff, which 
is a mild snuff, is used and is generally associ- 
ated with leukoplakias and very rarely with 
oral cancer. In contrast, in parts of the USA, 
Copenhagen snuff (Fig. 8) is used, which con- 
tains strong carcinogens (16). 


Fig. 8. Copenhagen snuff 


Snuff dipping or keeping finely cut 
tobacco with various ingredients in the mouth 
is prevalent in several parts of Africa, Asia and 
other regions. In South Africa, where snuff 
dipping is prevalent among Bantus, the prod- 
uct contains tobacco leaves and wet ash from 
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aloe plant leaves or from other species, with 
the occasional addition of oil, lemon juice and 
herbs. This preparation is somewhat alkaline 
(pH 8.2). Both men and women place this 
product in the lower labial groove. This snuff is 
mild compared to the Copenhagen snuff, and 
although the habit in South Africa is associa- 
ted with a characteristic yellowish-white folded 
lesion at the site of placement of snuff, it does 
not seem to produce oral cancer. In Sudan, a 
strong, coarse preparation containing sun- 
dried, finely cut tobacco mixed with slaked 
lime is placed in the lower labial groove; this 
habit is associated with cancer of the lower 
labial mucosa. 


Naswar use is prevalent in Afghanistan, 
Pakistan, Iran and a few Soviet Republics. 
Although there are some regional differences in 
the content of naswar, it is generally prepared 
from sun-dried, powdered tobacco, lime and 
indigo (Fig. 9A). It is made by pouring water 
into a cement-lined cavity to which lime is 
added, followed by air-cured, sun-dried, pow- 
dered tobacco. Indigo is added as a colouring 
material. The ingredients are then thoroughly 
pounded and mixed with a heavy wooden 
mallet. 


In Afghanistan, naswar is taken in the 
palm of the hand and with a short, quick jerk 
on the lower lip, it is placed on the floor of the 
mouth (Fig. 9B). It is held in this position and 
sucked from time to time until it becomes 


bland. 


The floor of the mouth is the most fre- 
quent location for oral cancer in Afghanistan. 
Similar observations have been made in Iran 
and the Soviet Republics where naswar is used. 


Tobacco chewing: The habit of chewing 
tobacco alone is practised in the USA, Canada 
and Europe and in other countries. In the USA 
and Europe, three main types of chewing 
tobacco, firm plug/moist plug, loose-leaf 
(Fig. 10) and twist/roll, are used (17). Plug or 
pressed-leaf tobacco is made from _ enriched 
tobacco leaves or leaf fragments, wrapped in 
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Fig. 9A. Naswar preparation in Afghanistan 
Fig. 9B. Naswar placed in the floor of the mouth 


fine tobacco and pressed into flat bars or rolls 
before being packed. Plug can be either firm or 
moist, depending on the moisture content. 
Loose-leaf tobacco is made of fermented cigar-leaf 
tobacco. Some brands are sweetened with 
various materials. The treated tobacco is 
packed as batches of loose pieces or cut strips. 
Twist or roll tobacco is made of cured leaf which 
has been treated with flavouring agents. The 


processed leaves are then twisted into strands 
and allowed to dry. 


1. AVOR FRESH TOBACCO 


Fig. 10. Loose-leaf chewing tobacco in a foil 
‘ pouch 


The practice of chewing tobacco alone 
consists of placing a piece of tobacco in the 
mandibular groove and chewing it for a certain 
length of time. Terms such as ‘chaw’ and 
‘quid’ are used to denote the size of the plug; a 
chaw is a wad of chewing tobacco the size of a 
golf ball, and a quid is usually a much smaller 
portion which is generally held in the mouth 
rather than chewed. A typical tobacco chewer 
in the USA is a male between the ages of 18 
and 34 years, married, with high-school educa- 
tion or less (18). Chewing tobacco is preferred 
by many workers in heavy industries such as 
steel, coal and petroleum, where it is hazard- 
ous to smoke (17). Several studies have shown 
that tobacco chewing starts at an early age in 
the USA (see paper by Winn, this volume). 
Chewing of tobacco alone is known to be caus- 


ally associated with oral cancer as well as with 
leukoplakia (19-21). 


Betel-quid chewing: Betel-quid chewing is 
considered to be predominantly an Indian 
habit; it is also prevalent in several countries in 
Asia and in the Pacific region. An estimated 
200 million people chew betel quid all over the 
world. The habit as practised in India is 
described in detail in the next paper in this 
volume; we limit our description to its practice 
in other areas. 


As in India, the four basic constituents of 
the betel quids chewed elsewhere are betel 
leaves (Piper betle), areca nut (Areca catechu), 
slaked lime [Ca(OH)o], and tobacco. In some 
areas, such as Papua New Guinea and the 


South Pacific Islands, betel quid is chewed 
without the inclusion of tobacco. 


In Indonesia, areca nut and betel leaves 
smeared with slaked lime are chewed first and 
then finely cut tobacco is added to the chew. 
While chewing the areca nut and betel leaves, 
the chewer cleans his or her teeth with the 
tobacco, and then places the saliva-soaked 
tobacco in the commissures of the mouth. This 
tobacco is generally re-used. Placement of a 
large amount of tobacco in this location may 
give a monstrous appearance (Fig. 11). 


Fig. 11. Betel-quid chewer in Indonesia: note the 
monstrous appearance due to placement 
of tobacco in the commissures 


The mechanics of betel-quid chewing in 
Papua New Guinea are also different. The nut 
from the fruit of the Areca catechu tree is sepa- 
rated and chewed: then slaked lime is taken 
from a beautifully decorated pumpkin cala- 
bash (Fig. 12A), with a spatula made of bone, 
and applied to the buccal mucosa (Fig. 12B). 
Many betel leaves are added to the quid, as is 
the stem of the Piper betle. Addition of the latter 
seem to give real enjoyment to the chewer. 


The most serious outcome of chewing 
betel quid with tobacco is squamous-cell carci- 
noma. This habit also causes oral leukoplakia 
(9,22), which is precancerous (9,23). 
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Fig. 12A. Betel-quid chewing in Papua New 
Guinea: taking slaked lime out of a 
calabash with a spatula 


Fig. 12B. Application of lime to the buccal mucosa 


As mentioned earlier, in Papua New 
Guinea betel quid is chewed without the inclu- 
sion of tobacco; however, oral cancer is also 
common in this region. This observation 
would indicate that chewing betel quid 
without tobacco is also carcinogenic; however, 
an epidemiological review of the carcinogenic- 
ity of betel-quid chewing with and without 
tobacco (24) pointed out that smoking of 
home-made cigarettes is also widespread in 
Papua New Guinea. Moreover, the excessive 
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use of slaked lime in this region causes a prim- 
‘tive burn on the oral mucosa, which might 
potentiate the action of smoking. The relative 
risks for oral cancer associated with chew- 
ing betel quid without tobacco are either 
insignificant or significantly lower than those 
associated with chewing betel quid with 
tobacco (24). 
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Tobacco habits in India 
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Tata Institute of Fundamental Research, Bombay, India 


Following the introduction of tobacco into India by the Portuguese in about 1600, its use spread 
rapidly to all parts of the country, percolating into all sections of society. Tobacco is smoked, 
chewed, sucked or applied to teeth and gums in diverse ways. Many of these methods are 
specific to particular geographic regions. Bidi and cigarette smoking are practised widely in all 
regions. Other smoking habits include chutta and dhumti, which are also smoked in reverse (i.e., 
with the lighted end inside the mouth), hookli (clay pipe), chilum and hookah. Chewing tobacco in 
betel quid is the most popular form of smokeless tobacco use. Others comprise tobacco-lime mix- 
ture (khaini), tobacco-areca nut preparations like mawa, mainpuri tobacco and pan masalas. Mishri, 
gudhaku and creamy snuff are initially used as teeth cleaning material, but their use soon turns into 


addiction. 


INTRODUCTION 


Tobacco was introduced into India _ by 
Portuguese traders in about 1600. It was thus 
first enjoyed in the capital city of Bijapur in the 
Adil Shahi Kingdom in South India along 
the trading route of the Portuguese. In 1604- 
05, Asad Beg, Ambassador of the Moghul 
Emperor Akbar, took a large quantity of to- 
bacco from Bijapur to the Moghul Kingdom 
in the north and presented some to Akbar, 
along with a jewel-encrusted European-style 
pipe. He also gave tobacco and pipes to several 
nobles in the court. The tobacco was appreci- 
ated by everyone (see also under ‘Hookah’ 
below), and its use spread swiftly to other sec- 
tions of the society. It subsequently became 
an important item of trade. Although initially 
tobacco was only smoked, it was later chewed 
as well. 


Various groups ascribed special virtues to 
tobacco, and within a short period it took deep 
roots in the socio-cultural milieu of the coun- 
try. In the course of time, diverse methods of 
smoking and chewing tobacco were devised. 
This paper gives an overview on some of the 


tobacco habits practised in India. Although 
each habit is described individually in this 
paper, they are practised in all possible combi- 
nations: one study of 10 000 individuals listed 
about 38 combinations of tobacco use preva- 
lent in one region alone (1). 


PREVALENCE OF TOBACCO HABITS 


No nation-wide survey has been made of the 
prevalence or types of tobacco habits prac- 
tised in India. Considerable information is 
available, however, from large epidemiological 
studies, involving 158 000 villagers in seven 
areas of India (2-4), 35000 dental out-pa- 
tients in four urban centres (5-8) and other 
sources (9-11) (see paper by Luthra et al., this 
volume). 


The prevalence of tobacco habits shows 
considerable variation by area and gender 
(Table 1). The overall prevalence rates among 
men varied from 61% in Maharashtra to 86% 
in Andhra Pradesh; among women, it ranged 
from 15% in Bhavnagar to 67% in Andhra 
Pradesh. Men favoured both smoking and 
chewing, except in Pune, Goa, Uttar Pradesh 


26 BHONSLE et al. 


Table 1 


Prevalence of tobacco habits (Yo) according to gender and area in India 
ee 


Men Women 

Area Ref. no. Smoking Chewing Total* Smoking Chewing Total* 

Bhavnagar 2 62 15 71 <0.5 15 15 
(Gujarat) 

Ernakulam Z 67 36 8] 4 39 40 
(Kerala) 

Srikakulam 2 1a; 1] 81 64 3 67 
(Andhra Pradesh) 

Singhbhum 2 64 et 81 7 28 33 
(Bihar) 

Darbhanga ae 50 54 78 45 1] 52 
(Bihar) 

Pune 3 8 55 61 <0.5 49 49 
(Maharashtra) 

Goa 4 66 8 69 26 32 56 

Mainpuri 10 61 41 82 12 10 21 
(Uttar Pradesh) 

Maharashtra & 9 46 49 84 =— — — 
Karnataka 

Uttar Pradesh 9 26 68 82 = cs — 

Andhra Pradesh 9 23 70 86 — ie . ees 


“Those who smoked as well as chewed are included in both categories. Mishri and gudhaku are grouped under 


chewing. 
—, data not available 


and Andhra Pradesh, although there were 
some differences. In contrast, women preferred 
chewing except in Srikakulam and Darbhanga. 
Smoking was more prevalent among younger 
individuals and chewing among older age 
groups. The average age of male smokers 
in Ernakulam was 31.2 years and that of 
chewers, 52.1 years, while in Darbhanga it 
was 32.7 years for smokers and 41.1 years for 
chewers (2). 


Studies of people in urban areas have 
been more selective, namely, of dental out- 
patients (5-8) and _ specific occupational 
groups, such as industrial workers (11). The 
prevalence rates are, however, comparable to 
those observed in rural areas. Although there 
are wide variations among regions, tobacco 


smoking and chewing appear to be very com- 
mon in urban areas as well. 


SMOKING 


Inhaling and smoking of aromatic herbs for 
medicinal purposes was practised in India in 
as early as the 7th century, so that when 
tobacco was introduced as a smoking sub- 
stance, it was naturally assigned medicinal 
qualities. By 1610, smoking had become exten- 
sive among both the nobility and commoners, 
even among women. In 1617, the Emperor 
Jahangir, the son of Akbar, decided that it pro- 
duced adverse effects on the mental and phys- 
ical health of his workers, and he promulgated 
draconian measures to stop it, such as ordering 
the lips of smokers to be slit (12). Despite this 


royal antagonism, however, smoking contin- 
ued to flourish. 


Currently, smoking is practised in the 
form of cigarettes, bidi, chutta, dhumti, hookli, 
chilum and hookah. Chuttas and dhumtis are also 
smoked in reverse fashion, i.e., with the lighted 
end inside the mouth. 


Cigarette: Cigarette smoking is primarily a 
western habit, and its introduction into India 
is due to western influence. The first Indian 
cigarette factory was established in 1906, and 
now a number of multinational and national 
companies manufacture about 100 brands of 
cigarettes (13), using about 30% of the tobacco 
produced in India (14). Cigarette consumption 
grew steadily until 1985, when it began to fall 
slightly, perhaps due to an increase in taxation 
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(see paper by Sanghvi, this volume). In terms 
of per-caput consumption, India ranks 102 
among 110 countries surveyed (15). 


There are several differences between 
Indian and foreign-made cigarettes. While in 
industrialized countries, emphasis is now on 
low-tar, low-nicotine, filter-tipped cigarettes, 
the tar and nicotine yields of Indian cigarettes 
are much higher (15). Unfortunately, there is 
no legal requirement for manufacturers in 
India to state the tar and nicotine yields of cig- 
arettes. In India, only 15% of domestic ciga- 
rettes were filter-tipped in 1973, 29% in 1982 
(15) and about 51% currently (see papers by 
Chari and Rao; Luthra et al., this volume). In 
the USA, 85% of cigarettes were filter-tipped 
in 1973 and 93% in 1982 (15). The length of 


Table 2 


Prevalence of various smoking habits among men in India* 


Andhra 
Pradesh 


Bihar 


Singhbhum —_ Darbhanga 


De Eee La =. 


Habit Gujarat Kerala 
No % “No % No 
Bidi 2283 44 3046 62 662 
Cigarette 13 <0.5 286 6 132 
Multiple 260 5 — 254 
habits 
Hookli ' $69 1] — = 
Chilum 86 2 _ — 
Hookah ab oo: — 
Chutta — = 1030 
Reverse — — 2042 
chutta 
Pipe a = — 
Dhumti — — — 
Others” _- 3 <05 — 


No smoking 1995 38 bof 32 1229 


Total 5227 4911 5349 


4Source: ref. (2,4) 
>Others: Cigar, cheroot, etc. 


5 <05 87 2 — 
9 — — — 
3 = — — 
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filters on Indian cigarettes is only 12 mm com- 
pared to 20 mm in US cigarettes, and the 
amount of nicotine trapped in Indian filters is 
much lower (0.38-0.48 mg) than that in US 
brands (0.48-0.78 mg) (16). There is little dif- 
ference in the nicotine yield of filter and non- 
filter cigarettes made in India (17). 


Cigarette smoking is generally a male 
habit, and its prevalence in rural populations 
of India varies from 2-6% (Table 2). Cigarette 


Fig. IA. Preparation of bidis: (a) temburni leaf; 
(b) bidi tobacco on a cut temburni leaf: 
(c) thread to tie a bidi; (d) prepared bidi; 
(e and f) bidi bundles 


smoking is far more popular in urban than 
rural areas and among the middle class. 


Bidi: Bidis are the most popular form of 
tobacco use, consuming 34% of the tobacco 


produced in India (14). They are made by 
rolling a dried, rectangular piece of temburni 
leaf (Diospyros melanoxylon) with 0.15-0.25 g of 
sun-dried, flaked tobacco into a conical shape 
and securing the roll with a thread (Fig. 1A). 
The length of a didi varies from 4-7.5 cm; the 
diameter of the thicker end, which is the burn- 
ing end, varies from 0.7-0.9 cm, and that of the 
flat end from 0.6-0.8 cm. Bidis are generally 
sold in bundles, each containing 8-24 bidis, but 
can also be purchased loose. On average, a bidi 
smoker smokes 8-15 bidis per day. 


“Some 60% of the weight of a bidi is made 
up of the temburni leaf wrapper. These leaves 
are used for rolling bidis because they are easy 
to work with when dried and are pliable and 
palatable when smoked; they resist early decay 
and are available in large quantities in forest 
tracts in some areas. The quality of these 
leaves depends on their texture and colour and 
the variation and thickness of the midrib and 
lateral veins. Fallen leaves are collected in 
summer, made into bundles of 50-80 leaves 
and dried further in sunlight for 3-6 days. 


The flat end of the bidi, which contains 
hardly any tobacco, is kept in the mouth dur- 


Fig. 1B. A bidi smoker 
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Table 3 


Prevalence of various smoking habits among women in India* 


Bihar 
Habit Gujarat Kerala Andhra Goa 
Pradesh Singhbhum Darbhanga 
No % No. % No % No % No. % No % 

Bidi Bs °-- <05 ao: £045 8 <0.5 222 4 714 13 351 12 
Cigarette -- — — — -= 3 <0.5 
Multiple §. <05 — 5 <05 m O05 199 3 _ 

habits 
Hookli 2 eS), — — — — 
Chilum 1 <05 — — 28 ] 1? 05 — 
Hookah 1 <05 — — 24 <0.5 1536 28 — 
Chutta _— —- 77 2 — _— = 
Reverse = — 3002 62 — ae — 

chutta 
Dhumti — es — _ — 187 6 
Reverse = — — = 27 0.9 

dhumti 
No smoking 4824 99 5333 99 1728 36 4950 94 3040 55 2366 81 
Total 4844 5376 4820 5248 5481 2934 


"Source: ref. (2,4) 


ing smoking. Generally, people smoke by keep- 
ing the bidi (Fig. 1B) in one corner of their 
mouth or in the centre. Bidis are puffed more 
frequently than cigarettes, to prevent them 
from going out. Inhaling bidi smoke requires 
great pulmonary effort, perhaps due to its con- 
ical shape, small opening and poor combusti- 
bility due to the low porosity of the temburni 
leaf. Bidis produce a smaller volume of smoke 
than cigarettes (16,18), but, although they 
contain a small amount of tobacco (0.15-0.25 g 
compared to | g in a cigarette), they deliver as 
much as 45-50 mg of tar (19), as compared 
to 18-28 mg in an Indian cigarette (17). Fur- 
thermore, the mainstream smoke of a bidi con- 
tains much higher concentrations than that of 
US cigarettes of several toxic agents such as 
hydrogen cyanide (903 vs 4495 pug), carbon 
monoxide (7.7 vs 3.5 vol%), ammonia (284 us 
180 yg), phenol (250 vs 150 pg), other volatile 


phenols (264 vs 173 mg) and carcinogenic 
hydrocarbons like benz[a]anthracene (117 os 
81 ng) and benzo[a]pyrene (78 vs 47 ng) (19). 
Bidis also deliver more nicotine (1.74-2.05 mg) 
than Indian cigarettes (1.55-1.92) (17), prob- 
ably because pure tobacco is used in bidis, 
while reconstituted tobacco sheets are used in 
cigarettes; the nicotine yields of these sheets 
are 1/6th to 1/10th of those of pure tobacco. 


Bidis are smoked throughout India, espe- 
cially in rural areas. Extensive house-to-house 
studies in such areas revealed that 12-62% of 
the men and 4-13% women practised this 
habit (Tables 2 and 3), although there appears 
to be a shift from didi smoking to cigarette 
smoking. 


Cigar/cheroot/chutta: These forms of tobac- 
co are popular in certain regions of India 
(Fig. 2). Cheroots and chuttas are usually the 
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Fig. 2. (a) cigars; (b) cheroots; (c) chuttas 


products of cottage and small-scale industry; 
chuttas may also be wrapped at home. Nearly 
9% of the tobacco produced in India is used 
for making these products (14), and it is 
estimated that about 3000 million pieces of 
these products are made annually in this coun- 


try (13). 


Cigars are made of air-cured, fermented 
tobacco, usually in factories, and are more 
expensive than cheroots and chuttas. Cigar 
smoking is predominantly an urban habit. 


Cheroots are small cigars made of heavy- 
bodied tobacco; they have no wrapper and 
contain a single binder. Cheroots were smok- 
ed by 2.7% of 10000 villagers in a study in 


Ernakulam district, Kerala, conducted in 
1967. 


Chuttas are coarsely prepared cheroots. 
The name chutta in Telugu (spoken in Andhra 
Pradesh) may have come from the Tamil (spo- 
ken in Tamil Nadu) word shruttu, meaning ‘to 
roll’. Chuttas are made by rolling a tobacco leaf 
into a cylindrical shape, one end of which is 
tied with a thread. The length of chuttas varies 


from 5-12 cm. Chutta smoking is widespread in 
coastal areas of Andhra Pradesh, Tamil Nadu 
and Orissa. In one study among 5349 men and 
4820 women in Andhra Pradesh, 19% and 2% 
practised this habit (Tables 2 and 3). 


Reverse chutta smoking: The term ‘reverse 
smoking’ is used to describe the habit of 
keeping the lighted end inside the mouth 
(Fig. 3). This habit is practised extensively by 
women in rural areas of Visakhapatnam and 


“Srikakulam districts of Andhra Pradesh. A 


typical smoker lights the chutta and draws a few 
puffs conventionally to ensure that it is pro- 
perly lit. The lighted end is then placed in 
the mouth, leaving a small portion outside. 
Using negative pressure, the smoker draws fre- 
quently; if the chutta is going out, it is taken out 
and a few puffs are drawn conventionally. A 
person usually smokes one or two chuttas per 
day. Once lit, a chutta is smoked for a while, 
and allowed to go out for re-use. 


Fig. 3. A reverse chutta smoker 


Several explanations have been advanced 
for reverse smoking: (i) Strong winds and 
splashing of water during household work 


increase the chance that the chutta will be extin- 
guished if smoked conventionally. This expla- 
nation might be valid since reverse smoking 
probably originated and is more common 
among fisherwomen. (ii) Women wanted to 
keep their smoking habit a secret from their 
husbands. This explanation can be given little 
importance, since smoking practices in a 
household cannot be kept a secret for long. It 
is nevertheless true that it is difficult to tell 
whether a reverse smoker is smoking or not if 
smoke is not blown out for some time, since 
only a very small portion of the chutta is visible. 
(iii) Chuttas are smoked in reverse to prevent 
the hot ashes from falling on children being 
nursed and on clothes. (iv) Reverse smoking 
relieves toothache and masks halitosis. The 
heat generated during such smoking may have 
a soothing effect. (v) Reverse smoking may 
have been perpetuated as a tradition. Children 
as young as 6-8 years may learn this habit 
when their mothers ask them to light chuttas, 
or mothers may actually coax their children 
to smoke in reverse as a remedy for various 
ailments. 


In Srikakulam district, 46% of the 10 000 
individuals surveyed smoked in reverse (2), 
and this habit was more common among 
women (62%) than men (38%) (Tables 2 and 
3). Reverse smoking is more common in older 
than younger cohorts (2) and may be practised 
with other tobacco habits. 


Dhumti: Dhumtis are a kind of a conical cigar 
made by rolling leaf tobacco in the leaf of a 
jack-fruit tree (Artocarpus integrefolia L.), occa- 
sionally in a dried leaf of a banana plant (Musa 
paradisiaca L.) or in the green leaf of a hansali 
plant (Grewia microcos L.) (Fig. 4A). The word 
dhumti might have originated from the Konkani 
(spoken primarily in Goa) word dhumvore, 
meaning smoke. Unlike bidis and chuttas, dhum- 
tis are not available from vendors but are pre- 
pared by the smokers themselves. 


In a random sample of about 5400 villag- 
ers in Goa, 4% were dhumti smokers (Tables 2 
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and 3). Dhumtis were smoked more often by 
Christians than people of other faiths, and 
11% of Christian men and 19% of Christian 


Fig. 4A. Dhumti preparations rolled in: 
(a) banana leaf; (b) hansali leaf; (c) jack 
fruit tree leaf 


Fig. 4B. Reverse dhumti smoker 


women (4) smoked one or two dhumtis per day. 
Once lit, a dhumti is puffed frequently; it may 
be allowed to go out for re-use, and is carried 
behind the ear by men and in the hair of 
women. 


39 BHONSLE et al. 


Fig. 5A. Hooklis 
Fig. 5B. Hookli smoker 


Reverse dhumti smoking: Dhumtis are occa- 
sionally smoked with the lighted end inside the 
mouth (Fig. 4B). The overall prevalence of this 


form of smoking is much lower (0.5%) (4) than 
that of reverse chutta smoking (46%) (2). 


Hookli: Hooklis are clay pipes commonly used 
in the Bhavnagar district of Gujarat (Fig. 5A). 
The stem is 7-10 cm long, with a mouthpiece; 
sometimes, a wooden stem is used, with a 
detachable clay bowl, presumably to reduce 
the heat. Interestingly, American Indians and 
the Englishmen of the Elizabethan era used 


clay pipes. 


Prior to filling the hookli with tobacco, the 
smokers put a pebble or a stopper into the 
bowl to prevent tobacco from entering the stem 
during smoking. Usually, approximately 1.5 g 
of sun-dried tobacco in flake or powdered form 
moistened with molasses is taken in the palm 
and stuffed firmly into the bowl. Once the pipe 
is lit, it is smoked intermittently; on average, 
15 g of tobacco are smoked daily. During 
smoking, the pipe stem is held in the centre or 
on either side of the mouth (Fig. 5B). Hookli 
smoking generates heat that can be felt at the 
stem. This habit was practised by 11% of the 


5227 men in Bhavnagar district of Gujarat 
(Table 2). 
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Fig. 6A. Chilums 


Chilum: The chilum is a straight, conical pipe 
made of clay, 10-14 cm long (Fig. 6A). It is 
held vertically and, to prevent the tobacco 
from entering the mouth, a pebble or stopper is 
inserted into the top of the chilum. The entire 


pipe is usually filled with tobacco similar to 
that used in hooklis. The narrower end, which 
serves as a mouth-piece, is wrapped with a wet 
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Fig. 6B. Chilum smoker 


piece of cloth to protect the mouth from the 
heat and to serve as a filter. 


Chilum smoking is an exclusively male 
habit (Fig. 6B), limited to the northern states 
of India, predominantly in rural areas. In one 
study among 5227 and 4859 men in Bhav- 
nagar and Darbhanga districts, 2% in each 
area smoked a chilum (Table 2). In a survey 
based on 35 000 individuals in Mainpuri dis- 
trict, Uttar Pradesh, 28% of the villagers were 
estimated to be chilum smokers (10). In urban 
Lucknow, Uttar Pradesh, only 0.6% of the 
10 000 dental out-patients smoked chilum (1). 
Chilum smoking requires a deep pulmonary 
effort. Often, one chilum is shared by a group. 
They are made locally, are inexpensive and 
easily available; they are also used for smoking 
opium and other narcotics. 
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Hookah: The hookah is an Indian water pipe, 
the origin of which corresponds to the in- 
troduction of tobacco in India (12). When 
Emperor Akbar received the gift of tobacco 
and a pipe, he took a few puffs out of curiosity 
and courtesy, but his physician forbade him to 
inhale the smoke from tobacco, which was an 
unknown substance. He suggested that if the 
smoke were passed through water, it might 
become safer. The result was the creation of 
the hookah. Perhaps because of its origin and 
its patronage by Moghul rulers, this form of 
smoking became popular in parts of India 
where a strong Moghul influence prevailed; 
it was especially favoured among men and 
women of the aristocratic and elite classes both 
in the areas of Moghul influence and in North 
India. Hookah smoking thus became a part of 
the culture, and sharing of a hookah became 
associated with social acceptance, brotherhood 
and equality. To this day, the expression for 
social boycott in North India is to stop shar- 
ing the hookah and water from the village 
well. 


The hookah (Fig. 7A and B) consists of a 
receptacle for water which has an opening on 
the top to which a long wooden stem is fixed; at 
the top of this stem, a small bowl is attached 
for tobacco. A long flexible tube is fixed to an 
outlet on the side of the receptacle, through 
which the tobacco is smoked. Cut, shredded 
tobacco moistened with molasses is kept in 
the bowl and burned with charcoal. The smoke 
is drawn through the water, which cools and 
filters it (Fig. 7C). Hookah smoking also re- 
quires deep inspiration. 


A wide variety of hookahs is available. The 
expensive varieties, used by affluent people in 
rural areas of northern and eastern India, con- 
sist of ornate brass receptacles and bowls, with 
embroidered smoking tubes. Commoners use 
inexpensive types in which the water recepta- 
cle is made of a coconut shell and the tobacco 
bowl of clay. Sometimes, the flexible tube is 
replaced by a wooden tube, or the tobacco is 
smoked directly from the outlet. 
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Water is reported to be a relatively effec- 
tive filter, which reduces the tar content of the 


A 


Fig. 7A. A hookah: (a) clay bowl to hold tobacco; 
(b) wooden stem; (c) wooden smoking 
tube; (d) coconut-shell water recepticle 


smoke and chemical analysis of hookah smoke 
places it on a par with smoke from the mildest 
cigarette; the levels of carbon monoxide and 
other non-water-soluble toxicants are not re- 
duced. The hookah is also an efficient mode of 
spreading tuberculosis (20). 


In Lucknow, Uttar Pradesh, 3.8% of the 
10 000 dental out-patients were hookah smokers 


in combination with other tobacco habits (1). 
In a study of 622 individuals in rural Bihar 
near Patna, 18% smoked the hookah, and 
95% of these were women (21). In Mainpuri 
district, Uttar Pradesh, 7% of the estimated 
300 000 villagers were hookah smokers (10). In 
a random sample of 4859 men and 5481 
women in Darbhanga district, Bihar, 2% and 
28% smoked the hookah (Tables 2 and 3). The 
reason given for this female predominance is 
that it is inconvenient for men to carry a 
hookah, whereas women remain at home most 


‘of the time. Judging from the fall in the con- 


sumption of hookah tobacco (see paper by 


Fig. 7B. Assembled hookah 


Sanghvi, this volume), hookah smoking appears 
to be on the decline in India. 


Fig. 7C. Hookah smoker, note the long smoking tube 
SMOKELESS TOBACCO USE 

Oral use of smokeless tobacco is widely 
prevalent in India; the different forms include 
chewing, sucking and applying tobacco pre- 
parations to the teeth and gums. Smokeless 
tobacco products are often made at home but 
can also be purchased. Recently, a variety of 
smokeless tobacco products has become avail- 
able in plastic and aluminium foil packets and 
in tins. About 19% of the tobacco produced in 
India is used to make smokeless tobacco prod- 
ucts (14). Tobacco used for these purposes is 
prepared by harvesting the tobacco leaves 
when they turn yellow and brownish spots 
start appearing, leaving the leaves in the field 
for uniform drying, tying them into bundles 
moistened with water or molasses and storing 
them for fermentation for a couple of weeks. 
The bundles are then separated and dried 
again, and the leaves are cut into various 
sizes. Smokeless tobacco contains several carci- 
nogenic products (see paper by Hoffman et al., 
on smokeless tobacco, this volume). 
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Pan (betel quid) with tobacco: Pan chewing, 
commonly known as betel-quid chewing, is 
often erroneously referred to as ‘betel-nut 
chewing’. This habit is of great antiquity, and 
literary sources indicate that it has existed in 
India for over 2000 years. Historical evidence 
from stone inscriptions exists from the year 473 
AD. Some scholars believe that pan chewing 
was introduced into India from the South Sea 
Islands, Java and Sumatra, through maritime 
trading contacts. In Hindu (the predominant 
religion in India) culture, pan chewing is 
described as one of the eight bhogas (enjoy- 
ments) of life. Chewing of pan results in the for- 
mation of bright-red juice which colours the 
mouth; this was considered to be cosmetic, 
especially for women. In an excellent histori- 
cal, religious and cultural perspective of pan 
chewing, Gode (22) mentioned that in the 
Hindu Dharma Sastra (code of behaviour), the 
areca nut pleases the God Brahma (the creator), 
the betel leaves pay homage to Vishnu (the 
protector), and slaked lime bows to Siva 
(the destroyer). Ancient scriptures stipulate 
the number of betel leaves with which a pan 
must be made for specific individuals or use. 
Interestingly, the scriptures forbid the use of 
pan by people who adopt a religious mode of 
life or observe vows, by widows, by menstruat- 
ing women and by students. 


Pan chewing was adopted by invading 
kings and settlers in India. It was also a part 
of the Moghul culture: several Moghul rulers 
were great connoisseurs of pan and employed 
specialists skilled in preparing pans to suit all 
occasions. Thus, the social acceptance and im- 
portance of pan did not decrease even during 
the Muslim era. 


Pan consists of four main ingredients 
— betel leaf (Piper betle), areca nut (Areca cate- 
chu), slaked lime [Ca(OHg)] and catechu 
(Acacia catechu). Condiments and sweetening 
agents may be added. Some time after its intro- 
duction, tobacco became an important constit- 
uent of pan, and currently most habitual pan 
chewers include tobacco (Fig. 8A and B). In 
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Table 4 


Prevalence of different forms of smokeless tobacco use among men in India* 


Bihar 
Habit Gujarat Kerala Andhra Goa 
Pradesh Singhbhum __ Darbhanga 


Pan with 101 2 1640 33 245 4 84 2 301 6 144 6 
tobacco 
Pan without 242 5 15: ,. 06... 144 3 — — 48 2 
tobacco 
Tobacco with 300 6 — 2 <@5 1308 27 #2149 44 — 
lime 
Tobacco alone 90°" <0°5- 104 2 484 9 9 - «05 6 <0.5 1). 260.5 
Bajjar 52 ] — — — — — 
Gudhaku — — — 54 ] — = 
Multiple habits 7 <05 — 5 <—S 35: S05 24 <05 — 
Areca nut 68 l — — a 205 184 4 — 


No chewing 4497785 SIS2s: ) O4504481 84 3307 69 2192 45 2311 92 
habit 


Total 5227 4911 5349 4800 4856 2515 


*Source: ref. (2,4) 
Table 5 


Prevalence of different forms of smokeless tobacco use among women in India* 


Bihar 
Habit Gujarat Kerala Andhra Goa 
Pradesh Singhbhum _— Darbhanga 


Pan with 1 <0.5 1881 35 135 3 71 l 96 2 780 27 
tobacco 
Pan without 6). <0.5 4h, «05 20 <05 — — 131 q 
tobacco 
Tobacco with Ls eee 3 <05 — be 10 371 7 — 
lime 
Tobacco alone + “0.5 Is 2 116 2 1 "GS — 18 l 
Bajjar 666 14 — — —_— — — 
Gudhaku — —_ — 833 16 -— — 
Multiple habits — — 2 <Oo 23 <05 — —_ 
Areca nut bz.) <05 2 <05 — i <O5 68 l — 


No chewing 2149. ..86,. Sour 62. 4542 94 3801 “2 494 90. 2005 .& 
habit 


Total 4844 5376 4820 — - 9248 5481 2934 
“Source: ref. (2,4) 
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Fig. 8A. A betel-quid preparation 


six areas in India, encompassing 56 000 villag- 
ers, pan was chewed more often with tobacco 
(Tables 4 and 5). Pan chewing induces eupho- 
ria, increases salivation, and is said to possess 
anti-helminthic properties. 


Betel leaves are an indispensable part of 
pan. They are cultivated under hot and humid 
conditions in almost all states of India, except 
the dry north-west. The betel vine is a creeper, 
and it is often grown next to areca-nut trees, 
which provide support, or on wooden scaffold- 
ings. A crop lasts for 3-12 years, and each vine 
is picked three to five times each year. The 
picked leaves are cleaned, counted and sorted 
into batches depending on the size, colour, tex- 
ture, maturity and position on the betel vine. 
Different types of leaves are known by different 
names in various areas. Betel leaves are also 
bleached, to improve their quality and taste, 
by leaving tender leaves in a warm, ventilated 
place without direct sunlight. 


Betel leaves contain volatile oils, such as 
eugenol and terpenes, nitrate and small quan- 
tities of sugar, starch, tannin and several other 
substances. 


Areca nut is obtained from the fruit of the 
Areca catechu tree. The outer pericarp of the ripe 
fruit, which is orange-yellow, is removed to 
separate the nut, which is used fresh in Kerala, 
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Karnataka, West Bengal and Assam, and after 
sun-drying, curing or baking elsewhere in 
India. Curing consists of boiling the sliced ker- 
nel with a little extract from the previous year’s 
curing; this resu!ts in a uniform colour, softens 
the nut and reduces the tannin content. About 
75% of the marketed produce is consumed 
after processing. Areca nuts are graded de- 
pending upon the processing method, and are 
known by various names. Processing also 
results in variations in the relative proportions 
of the constituents of areca nuts. 


The two important constituents of ar- 
eca nut are tannins (11-26%) and alkaloids 
(0.15-0.67%). Arecoline is the principal alka- 
loid (0.5-0.7%); fats, carbohydrates and vari- 
ous other substances are also present. Areca- 
nut alkaloids can give rise to carcinogenic 
nitrosamines in the presence of salivary nitrites 


(23). 


Areca nuts are cultivated on about 
184 500 ha in India, with a production of 
191 400 tonnes of nuts. More than 400 000 
people depend on areca nut-related activities 


(24). 
Slaked lime: Lime (CaO) is either prepared 


from sea shells or quarried from limestone 
(CaCo3). Shell lime is made from the calcareous 
or silicious covering of marine invertebrates 
harvested along the coast of India. The shells 
are roasted on a fire, and water is sprinkled to 
powder them; more water is added to make 
slaked lime paste. Stone lime is quarried in cen- 
tral India. The pH of the two types of lime is 
the same. Lime is manufactured in small-scale 
industries. Commercially available brands may 
be coloured and flavoured. 


Catechu is the residue of a hot-water ex- 
traction of the heart-wood of the Acacia catechu 
or A. suma tree. After cooling, catechin crystal- 
lizes out, leaving the more soluble catechu tan- 
nic acid solution. The main constituents of 
catechu are tannins (25-35%) and polyphenols 
(23). 
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Tobacco is the most important ingredient of 
pan for regular users. Various tobacco prepara- 
tions are used: 


In Kerala, raw tobacco is included in pan. 
It is marketed in bundles containing several 
strands, each about 115 cm long and 5 cm 
thick. A regular user consumes one 15-cm 
piece of the strand per day. 


In the Kannada language (spoken in 
Karnataka), kaddipudi means ‘powdered 
sticks’. This is the cheapest form of tobacco, 
made by crushing the stalks and petioles of the 
tobacco plant into a fine powder. It is used 
either as the powder or in a processed form, as 
bricks and blocks made with jaggery (sugar 
molasses) and water. 


Hogesoppu is a leaf tobacco used frequently 
by women in Karnataka, either by itself or 
with pan. 


Gundi is a mixture of cured tobacco, cori- 
ander seeds and other spices. Each constituent 
is fried separately, powdered coarsely and 
mixed and the product is scented with a resin- 
ous oil. Gundi is known as kadapan in Orissa 
and Bengal; it is also used in Gujarat. 


Zarda, pattiwala tobacco and kiwam are 
popular tobacco preparations, especially in 
northern India. 


Zarda is prepared by cutting tobacco 
leaves into small pieces and boiling them in 
water with slaked lime and spices until the 
water evaporates. It is then dried, and col- 
ouring and flavouring agents are added. Zarda 
may be chewed by itself, with areca nut or in 


betel quid. It is available in small packets or 
tins. 


Pattiwala is a sun-dried, flaked tobacco 
which may be used with or without lime. 


Kiwam is a thick tobacco paste; it is also 
available as granules or pellets. To prepare 
kiwam, the midribs and veins of tobacco leaves 
are removed, and the remaining matter is 
boiled in water. Powdered spices (saffron, 


cardamom, aniseed and musk) are added, and 
the mixture is stirred and allowed to macerate 
until it becomes a paste, from which granules 
and pellets are made. 


Preparation of pan (betel quid): Pan can be 
purchased in a prepared form from innumera- 
ble vendors and kiosks. Depending on the size 
of the leaf and regional preferences, whole, 
partial or multiple betel leaves are smeared 
with lime and catechu. A few pieces of areca- 
nut preparation (see below) and the prefer- 
red tobacco are added. According to personal 
choice, cardamom, clove, camphor, other con- 
diments, herbal medicines, gold dust and even 
aphrodisiacs may be added. The preparation is 
then folded into various ornate shapes and 
given to the customer. 


Fig. 8B. Constituents of pan in Kerala 


A regular user requires a steady supply of 
pan. Affluent people in urban areas buy pre- 
pared pans from kiosks and carry them in a 
container. Most other people buy the main 
ingredients of their choice in retail shops and 
make pan themselves as needed. In rural 
areas, the ingredients are carried in a cello- 
phane wrapper and prepare pan as and when 
required. 


Regional differences in the choice of ma- 
terial and the way in which pan is chewed 
abound. For example, in Kerala, raw areca 


nut, tobacco and shell lime are preferred (Fig. 
8B). Typical users smear one or two betel 
leaves with shell lime and place them in their 
mouths. While chewing, a few pieces of raw 
areca nut are cut and added to the ‘chew’. 
About 5 g of tobacco from a strip are then 
snapped off by hand or cut with a knife and 
added to the bolus in the mouth. Thus, in con- 
trast to pan prepared by vendors, the ingredi- 
ents are placed individually in the mouth and 
chewed. The bolus is kept in the mandibular 
groove. On average, a person may chew five to 
ten times a day. 


Pan chewing produces excess saliva 
which, if the pan does not contain tobacco, 1s 
generally swallowed. When pan is chewed with 
tobacco, saliva is spat out from time to time. 
The bright red colour produced during the 
chewing of pan is due to the formation of 
o-quinone from water-soluble polyphenols, 
notably leucocynidins, at the alkaline pH of 
8-9 via secondary reactions (24). 
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Fig. 9. Pan masala with tobacco in a foil pack 


Pan masala: Pan masala is a commercial pre- 
paration containing areca nut, slaked lime, 
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catechu and condiments, with or without 
powdered tobacco (Fig. 9). This preparation 
has been marketed since 1975, and recently 
there has been an advertising blitzkrieg on the 
television and in the press. Although advertis- 
ing of tobacco products on radio and television 
is banned, there is no restriction on the adver- 
tisement of pan masala without tobacco; how- 
ever, the brand names of pan masala with and 
without tobacco are identical. Aggressive 
advertising, targeted at the middle class and 
youth, is believed to have enhanced the sales of 
this product. 


Pan masala contains many of the ingredi- 
ents of pan, but it is not perishable. It comes 
in attractive foil packets (sachets) and tins, 
which can be stored and carried conveniently. 
Carrying a pan masala tin has even become 
a status symbol, and offering pan masala 
is accepted as implying hospitality and 
equality. 


Pan masala is very popular in urban areas 
and is fast becoming popular in rural areas. 
Although the actual prevalence of this habit is 
not known, its popularity can be gauged by 
production figures: according to an estimate in 
a leading business magazine in 1990 (25), the 
Indian market for pan masala is worth Rs. 2000 
million (US$ 116 million), and in North India 
alone there are 150 pan masala plants. Pan 
masala is also marketed in about ten countries 
in Europe, in the Middle East, in the USA, in 
Japan, in Australia and in South-East Asia. 
One leading Indian firm, with a 60% market 
share, exported Rs. 500 million (US$ 29 mil- 
lion) worth of pan masala to these areas in 


1989-90. 


The introduction of 4-g aluminium foil 
sachets (Rs. 1.50 or US$ 0.05) seems to have 
boosted sales tremendously. One _ leading 
brand registered a 40-fold increase in sales 
within one year following the introduction 
of such sachets. Currently, 500-600 million 
sachets of one popular brand are sold 
annually. 
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Tobacco, areca nut and slaked lime prepara- 
tions: Combinations of tobacco, areca nut and 
slaked lime are chewed in several regions in 
North India, where they are known by differ- 
ent names. 


Mainpuri tobacco: In the Mainpuri district 
of Uttar Pradesh and in nearby areas, this 
preparation is very popular. It contains mainly 
tobacco, with slaked lime, finely cut areca nut, 
camphor and cloves (Fig. 10). In a study of 
35 000 individuals in the Mainpuri area, 7% of 
the villagers used this product (10). 


Fig. 10. Mainpuri tobacco 


Mawa: This is a preparation containing 
thin shavings of areca nut with the addition of 
some tobacco and slaked lime (26). Its use 
is becoming popular in Gujarat, especially 
among the young; the habit is also prevalent in 
other regions of the country. 


Mawza is sold by vendors as a 10 cm? mass 
in cellophane. Some 5-6 g of areca-nut shav- 
ings are placed on the cellophane and about 
0.3 g of tobacco are added; a few drops of 
watery slaked lime are sprinkled over this, and 
the contents are tied with a thread into a ball 
(Fig. 11). At the time of use, the packet is 
rubbed vigorously on the palm to homogenize 
the contents. It is then opened and a portion is 
taken in the palm. Unmixed tobacco veins, if 


any, are removed, and the mixture is chewed 
until it becomes soft, after which it is trans- 
ferred to the mandibular groove. Mawa is then 
sucked for 10-20 min, by which time it has 


Fig. 11. Mawa preparation 


become bland. Sometimes, only half of the 
mawa quid is chewed at once. A person may 
chew as many as 5-25 times a day. 


Although the prevalence of this habit is 
not known exactly, its magnitude can be 
assessed from the fact that the Bhavnagar city 
administration appealed to people not to litter 
the streets with the cellophane wrappers of 
mawa, as they clogged the city drains! 


Tobacco and slaked lime (khaini): Use of a 
mixture of sun-dried tobacco and slaked lime, 
known in some areas as khaini, is widespread 
in Maharashtra and several states of North 
India. A regular khaini user may carry a 
double-ended metal container, one side of 
which is filled with tobacco and the other with 
slightly moistened slaked lime. A small quan- 
tity of tobacco is taken in the palm, and a little 
slaked lime is added (Fig. 12). The ingredients 
are then mixed vigorously with the thumb to 
make them alkaline (pH 8.3) and placed in the 
mouth. In Maharashtra and Gujarat, khaini 
is placed in the premolar region of the man- 
dibular groove, whereas in Bihar and Uttar 
Pradesh, it is generally held in the lower labial 
groove. In Singhbhum district, Bihar, this 
product is often kept on the dorsum of the 
tongue. 


Fig. 12. Preparation of khaini 


The average weight of this mixture for a 
single use is about 0.2 g (27). There is wide 
variation in the frequency of khaini use, ranging 
from 3 to 30 times per day. Khaini is generally 
not chewed as such but is retained in the 
location and sucked slowly for 10-15 min. 
Occasionally, it is left in the groove overnight. 


In a study of over 100 000 villagers in 
Pune, Maharashtra, 28% used tobacco-lime 
(3); the habit was more common among men 
(52%) than women (10%). In Singhbhum and 
Darbhanga districts of Bihar, 27% and 44% of 
the 4800 and 4856 men used khaini and of the 
5248 and 5481 women, 10% and 7% used 
khaini (Tables 4 and 5). 


Chewing tobacco: Small pieces of raw or com- 
mercially available finely cut tobacco are used 
for this purpose. Chewing of tobacco alone, 
however, does not appear to be very common 
in India. Among 10 000 dental out-patients in 
Lucknow, Uttar Pradesh (1), and 57 000 
industrial workers in Ahmedabad city in 
Gujarat (28), 2.1% and 2.6%,. respectively, 
chewed tobacco alone. It does not appear to be 
popular in rural areas either (Tables 4 and 5). 


Tobacco products for application: Several 
smokeless tobacco preparations, mishri, gud- 
haku, bajjar and creamy snuff, are intended 
primarily for cleaning teeth (Fig. 13). Such 
use, however, soon becomes an addiction. 
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Mishri is a roasted, powdered preparation 
made by baking tobacco on a hot metal plate 
until it is uniformly black. Women, who use it 
to clean their teeth initially, soon apply mishr 
several times a day (Fig. 14). Generally, it is 
carried in a small metal container; it is taken 
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Fig. 13. Tobacco preparations for application: 
(a) mishri; (b) gudhaku; (c) bayar; 
(d) creamy snuff 


out with the index finger and applied to 
teeth and gums. This habit is common in 
Maharashtra; in a survey of 100 000 individu- 
als in this area, 22% were mishri users (3); the 
prevalence was 39% among women and 0.8% 
among men. Mishri use is also prevalent in Goa 
(see paper by Vaidya ef al., this volume). 

Bajjar is a dry snuff used commonly by 
women in Gujarat on the teeth and gums. The 
material is carried in a small metal container, 
and a twig is dipped in to the snuff and used to 
apply it. In this area, 14% of 4844 women 
(Table 5) used bajjar (earlier reported (2) as 
mishri). 
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Fig. 14. Mishri applied to teeth 


Gudhaku is a paste made of tobacco and 
molasses. It is available commercially and is 
carried in a metal container. Gudhaku is applied 
to the teeth and gums with a finger, predom- 
inantly by women. In Singhbhum district, 
Bihar, 1% of the men and 16% of the women 
used gudhaku (Tables 4 and 5); it is also used in 
other eastern regions of India. 


Creamy snuff. Recently, commercial prepa- 
rations of tobacco paste have been marketed 
in tubes like toothpaste. They are advertised 
as possessing antibacterial activity and being 
good for the gums and teeth. These products 
are thus used like a regular toothpaste; but 
users soon become addicted. This habit seems 
popular in children in Goa (see paper by 
Vaidya et al., this volume). 


USE OF ARECA-NUT PREPARATIONS 


Areca-nut chewing is an important etiological 
factor for oral submucous fibrosis (see paper 
by Sinor et al., this volume). Some areca-nut 
preparations are chewed without the inclusion 
of tobacco (Fig. 15), but this practice may be 
present concurrently with use of smokeless 
tobacco or tobacco smoking. Areca-nut alka- 
loids are known to give rise to carcinogenic 
nitrosamines (23), which might have an addi- 
tive effect when used with tobacco prepara- 
tions (see paper by Hoffmann et al., on smoke- 
less tobacco, this volume). Therefore, a brief 
resume of these products is included. 


Areca nut: Occasional chewing of areca nut 
(usually processed) alone is quite common in 
India, but habitual chewing is comparative- 
ly rare. Areca-nut chewing was observed 
among 0.2% of 57 000 industrial workers in 
Ahmedabad, Gujarat (29), and 2% of 100 000 


Fig. 15. Areca-nut preparations: (a) raw areca nut; 
(b) sun-cured areca nut; (c) processed 
areca nut; (d) scented supari; (e) pan masala 
without tobacco; (f) betel quid without 
tobacco 


villagers in Maharashtra (3); in other rural 
areas of India also, areca nut-chewing is 
practised to a limited extent (Tables 4 
and 5). 


In Assam, a fermented form of areca nut, 
known as tamol or bura tamol, is chewed exten- 
sively. This is prepared by preserving raw 


ireca nuts together with areca leaves in an 
inderground pit with an inner lining of straw 
or four months (24). Bura tamol is often 
nfected with fungus. This product contains 
very high levels of arecoline. 


Supari: Areca nut is known as supari in 
many North Indian languages. Some commer- 
cial supari preparations are made by cutting 
dried areca nuts into bits and roasting them in 
fat to which flavouring and sweetening agents 
and condiments are added. Supari is marketed 
in attractive aluminium foil packs, in tins and 
in simple paper packets. Offering supari to 
suests, especially after meals, is a prevalent 
and well accepted social custom. 


Pan masala: As described above, pan masala 
is available with and without tobacco. Suffice 
it to add here that pan masala without tobacco 
is also extremely popular. 
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Meetha mawa: Meetha (sweet) mawa consists 
of thin shavings of areca nut, grated coconut, 
dried fruits and other sweetening agents. It is 
used commonly in Gujarat, and similar prepa- 
rations with different names are used widely in 
other regions. 


Pan without tobacco: Occasional pan chew- 
ers generally prefer pan without tobacco. As 
described earlier, chewing pan without to- 
bacco, known as tambula in Sanskrit, is a very 
ancient practice in India. Areca nut is an indis- 
pensable ingredient of pan. 


REASONS FOR USING TOBACCO 


The reasons for initiating a tobacco habit vary 
from one geographical area to another. In a 
study of 10000 individuals in Ernakulam 
district (Table 6), the two most important rea- 
sons given were tooth-related problems (48%), 


Table 6 


Reasons for taking up tobacco habits in Ernakulam district, Kerala, India 


Reason Men Women Total 

No. %o No. % No. % 
Se ee 
None 1114 15 81] 3 IT95 1] 
Imitating elders 301 4 97 3 398 3 
Peer-group influence 4001 oo 70 2 4 071 38 
Tooth-related problems 2159 28 3013 92 aT?2 48 
Total 7575 3261 10 836 


oe 


Table 7 
Distribution of tobacco users according to educational level 
Education No habit Smoking Chewing Mixed Total 
(n = 262; 50%) (n = 155; 30%) (n = 78; 15%) (n= 26;5%) (n= 521; 100%) 


No. % No. % No. % No. % No. 


Illiterate 21 27 15 19 34 43 3 1] 79 
Primary or less 45 ZI 68 4] 37 ps 14 9 164 
Middle school 59 a a ka 5 5 3 3 104 
High school 102 75 Jo 24 2 l — 137 
College 6 he] 95 2 5 — — 37 
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such as carious teeth and periodontal diseases, 
and peer-group influence (38%). Peer-group 
influence was the commonest reason among 
men (53%), whereas tooth-related problems 
were the single most important initiating factor 
for women (92%). 


Use of tobacco was linked to educational 
level (Table 7): for instance, in a sample of 521 
individuals selected from 5200 households, 
a high proportion of nonusers of tobacco 
(73%) were literate. In contrast, there was an 
increased proportion of tobacco users with 
decrease in educational level. 


The reasons for continuing the habit may 
not be the same as those for initiating it. Once 
an individual acquires the habit, the addictive 
nature of tobacco plays the most important 
role in its continuation. 


DYNAMICS OF TOBACCO USE 


The tobacco use behaviour of individuals may 
change over a period of time. Two 10-year pro- 
spective studies — one -in three districts (30) 
and another among Bombay policemen (31) — 
provided some long-term observations on the 
dynamics of tobacco use. In a population- 
based study (30) of 30000 individuals 
(Table 8), the habit remained constant in 
47-73%, and 3-5% of those with no tobacco 


habit started tobacco use over the 10-year 
period; a similar proportion gave up tobacco 
use on the basis of the advice of dentists. In 
13-34%, the habit was inconsistent, so that 
some gave up, re-started and gave up the habit 
again. 


In the study of 3674 Bombay policemen, 
there were 846 nonusers of tobacco (31). After 
10 years of observation 434 nonusers acquired 
some kind of tobacco habit; 55% acquired 
chewing habit, 29% started cigarette smoking 
and 7% became bidi smokers. Furthermore, 
many of those who practised only smoking or 
chewing habits initially acquired chewing or 
smoking habits subsequently. Only 4% of 
those who smoked and chewed gave up these 
habits. 


HEALTH CONSEQUENCES OF 
TOBACCO USE 


A causal relationship between tobacco use and 
both oral cancer and precancerous lesions is 
well accepted. Tobacco use is also linked with 
cancers of the upper aerodigestive tract and 
other diseases of the heart and respiratory 
tract. 


Annually, more than 630000 deaths in 


India are attributable to tobacco use (32), as 


estimated from mortality rates attributable to 


Table 8 


Tobacco habits over a 10-year period in three areas of India* 


Tobacco habits Ernakulam Srikakulam Bhavnagar 

No. % No. % No. % 
il 
Constant 4026 73 4757 69 1359 47 
Acq uired 284 ) 240 3 78 3 
Discontinued 179 3 218 3 121 + 
Changed 304 6 258 4 344 12 
Inconstant 712 13 1459 21 996 34 
Total 5505 6932 2898 


“Source: ref. (30) 


cific forms of tobacco use. In Ernakulam, 
> age-adjusted relative risks for overall mor- 
ity associated with tobacco chewing and 
oking were 1.3 for women and 1.5 for men, 
spectively (33). These rates, which are 
zhly significant, cannot be explained by oral 
ncer alone. In Srikakulam, the age-adjusted 
lative risk for mortality among reverse smok- 
s compared to nonusers of tobacco was 
mificantly high (1.95) for men and 1.91 for 
ymen, respectively (34). In Maharashtra, the 
ude annual mortality rates among didi 
10kers and among chewers were 45 per 1000 
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and 28 per 1000, respectively (35), indicating 
that, like cigarette smokers, bidi smokers also 
have high overall mortality rates. The specific 
health consequences of tobacco use are 
described in detail in other papers in this 
volume. 
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Challenges in tobacco control in India: 
a historical perspective 


L. D. SANGHVI 


National Cancer Registry Project (ICMR), Tata Memorial Hospital, Bombay, India 


The major economic and other challenges to tobacco control in India are put into a historical 
perspective. Over the century after the introduction of tobacco into the country in the early 17th 
century, the common indigenous products, such as hookah, chutta, bidi and tobacco chewing, were 
innovated. The area under tobacco cultivation grew rapidly from 1880, until it stabilized at 
around 450 000 ha in 1970; subsequent increases are due primarily to improvements in yield. 
Cigarette and didi smoking and tobacco chewing are the major forms of tobacco use in India. 
Tobacco cultivation, manufacture and distribution provide employment to millions of people. A 
sizable proportion of the central excise revenue from tobacco is generated by cigarette consumers; 
bidi, hookah, chutta and chewing tobacco yield very little tobacco revenue as they are consumed 
largely by poor people. Public information and education on tobacco should be implemented 
immediately to control tobacco use. Concurrent strategies to curb tobacco use might take the form 
of enhancing taxation, and extending it to indigenous tobacco products, curbing advertisements 
for cigarettes and bidis, and reducing tar and nicotine levels of all products. Tobacco should even- 
tually be substituted by other crops and tobacco-related employment transferred to other 


occupations. 


INTRODUCTION 


India is the third largest producer of tobacco 
after China and the USA. Although the fer- 
caput consumption of tobacco in India is rela- 
tively low, the manner in which it is consumed 
increases the health hazards considerably. For 
instance, every gram of tobacco is used to 
produce about one cigarette but three to four 
bidis. Similarly, for every cigarette smoker, 
there are four to five bidi smokers in the coun- 
try. Bidis and Indian-made cigarettes deliver 
far more toxic products to the smoker than US 
brands of cigarettes (see paper by Bhonsle et 
al., this volume). 


The problem of tobacco-related cancers 
and other diseases is as serious in India as in 
western countries, although it is of a somewhat 
different nature. In a UICC workshop held 
in Bombay in 1987, the available scientific 
evidence on the burden of tobacco-related 


diseases and deaths was evaluated critically. It 
was estimated that over 630 000 deaths per 
year could be attributed to the use of tobacco 
(1). The workshop also considered short-term 
and long-term measures to reach the goal of 
a non-tobacco-using generation. This paper 
focuses on some of the major challenges in 
tobacco control in a historical perspective. 


EARLY HISTORY OF TOBACCO 
IN INDIA 


Soon after the introduction of tobacco into 
India in the late 16th or early 17th century, 
it became a valuable commodity in_ barter 
trade and spread rapidly along the Portuguese 
trade routes in the east, via Africa to India, 
Malaysia, Japan and China. Cochin and Goa 
on the west coast and Machilipatnam on the 
east coast of India were the important ports for 
Portuguese trade (2). 
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Early use of tobacco in India and in 
Europe was in pipes 5-6 feet long. ‘Tobacco was 
a luxury item in the glittering city of Bijapur in 
peninsular India; its entry to the Moghul court 
of Emperor Akbar in the north and the crea- 
tion of hookah (3) are described elsewhere (see 
paper by Bhonsle et a/., this volume). As the 
popularity of tobacco grew, it began to be 
grown in abundance in India, and by the mid- 
dle of the 17th century it was exported to many 
ports along the Red Sea. 


The habit of smoking a rolled tobacco leaf 
preparation known as chutta was noted on the 
east coast of India as early as 1670. Another 
account of smoking, in 1711, describes a prod- 
uct about the size of the little finger containing 
a small quantity of tobacco wrapped in the leaf 
of a tree and sold in bundles of 20-30 pieces. 
This description corresponds to the present- 
day bidi (see paper by Bhonsle ef al., this 
volume). Tobacco was chewed by itself, with 
areca nut or with lime in India as early as 


1708. Tobacco was generally used to stave off © 


hunger during travel and to sustain long hours 
of tedious work. This brief account shows that 
the tobacco habits that are currently popular 
in India had modest beginnings in the 17th 
century. 


The growth of tobacco cultivation, the 
development of different tobacco products and 
the tobacco trade are intimately linked with 
the history of the British East India Company, 
which used tobacco as an important cash crop 
to generate farm revenue and foreign trade. 
Quantitative information on these issues is also 
available for the period after the East India 
Company and its colonial possessions were 
taken over by the Crown in 1858. The follow- 
ing section summarizes this information. 


TOBACCO CULTIVATION AND 
TRADE 


British India: Statistical abstracts on British 
India published periodically since 1881 are a 
valuable source of information on tobacco 


cultivation and trade. Two volumes, one cov- 
ering the period 1882-83 to 1891-92 and the 
other from 1912-13 to 1921-22 (4,5), have been 
the source of data for this paper. These two 
volumes cover information on (i) the total area 
under tobacco cultivation in British India, (ii) 
the areas under cultivation in different regions 
(presidencies) and (iii) foreign trade in to- 
bacco, including the quantities of tobacco 
exported and imported. 


The areas under tobacco cultivation in 


-different regions of British India, a comparison 


of the data for 1891-92 with the corresponding 
figures for 1920-21, and the trends during the 
three decades are given in Table 1. Unfortu- 
nately, for the Bengal presidency, which 
had the largest area under tobacco cultivation 
in 1920-21, there was no information for the 
period 1891-92; so this area was excluded from 
the analysis. The area under tobacco cultiva- 
tion in the rest of India nearly tripled over this 
period. Tobacco cultivation was fairly com- 
mon all over the country, particularly where 
the East India Company -had settlements. 
In the subsequent three decades, tobacco 


Table 1 


Area under tobacco cultivation (X 10° ha) in British India: 
1891-92 and 1920-21 


Area 1891-92 1920-21 % Change 
Bengal Not 120.6 — 
available 

Birar 8.2 47.9 584 
Madras 29.4 82.2 280 
Bombay 34.9 48.6 139 
Oudh 4.6 36.2 787 
Punjab 17.6 36.4 207 
Burma 16.8 34.9 208 
NWFP: 12.1 3.6 —70 
Others 8.7 14.7 169 
Total 132.3 425.1 


i 


cultivation spread to other regions covering 


more than 400 000 ha. 


Information on foreign trade in tobacco is 
given in Tables 2 and 3. The revenue from 
tobacco exports increased from about Rs. | 
million in 1881-82 to about Rs. 7 million in 
1921-22 (Table 2). There was a considerable 
increase in tobacco imports, mostly of manu- 
factured cigarettes, during the same period. 
These imports were worth less than Rs. | mil- 
lion in 1881-82 but had risen to Rs. 25 million 
by 1920-21. At this time, cigarette factories 
were established in India; consequently, the 
imports declined from then onwards. 


Table 2 
Tobacco trade in British India: 1881-82 to 1921-22 


Years Exports 
(million Rs.) 


Imports 
(million Rs.) 


1881-82 1.197 0.632 
1891-92 1.414 1.671 
1912-13 3.836 6.939 
1920-21 7.492 25.591 
1921-22 7.131 16.506 


The quantity of raw tobacco exported 
from India and the price that it fetched is given 
in Table 3. This table also shows the quantity 
of manufactured tobacco that was imported 
and the price paid. Raw tobacco exported from 


Table 3 


Tobacco trade in British India: ratio of import and 
export prices, 1912-13 to 1921-22 


i eS 

Years Exports Imports Ratio 
x 10? Price x 10° Price of 
tonnes (Rs./kg) tonnes (Rs./kg) a 


aE 


1912-13 9.940 0.39 1.067 o.00 9 TO.7 
1920-21 11.197 0.67 3.451 G7 ba 
1921-22 10.990 0.65 1.843 8.96 13.8 
oe 
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India fetched Rs. 0.4 per kg prior to the First 
World War, and the price increased to Rs. 0.7 
after the War. The price of imported manufac- 
tured tobacco declined from Rs. 17 per kg 
before the War to about Rs. 14 per kg after- 
wards. There was a substantial decline in the 
imports of manufactured tobacco in 1921-22 
compared to 1920-21; there was, however, very 
little change in tobacco exports during that 


period. 


The data on world tobacco production in 
1938, just prior to the Second World War, 
and the relative positions of tobacco-producing 
countries (6) are given in Table 4. Total world 
production of tobacco was about 2.8 million 
tonnes. Production in British India came next 
to that of the USA and was slightly higher than 
that in China; the USSR and Brazil ranked 
fourth and fifth, respectively. 


Table 4 
World tobacco production, 1938 


Country Production 
(xX 10° tonnes) 
USA 628.7 
British India 499.0 
China 446.8 
USSR 270.3 
Brazil 95.1 
Total 2797.3 


World tobacco production, areas under 
tobacco cultivation, total weight of tobacco 
produced and yields in kg/ha in the following 
decades are given (7-9) in Table 5. The table 
also gives details for the major tobacco-pro- 
ducing countries for 1983-84. Total world to- 
bacco production nearly doubled during the 
four decades, from 2.8 million tonnes in 1938 
(Table 4) to about 6 million tonnes in 1983-84. 
China became a major producer of tobacco 
both in terms of area under cultivation and 
productivity. The area known as British India 
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Table 5 
World tobacco — area and production: 1960-64 to 1983-84 
lint an ihc NN. Baler nite ati 2 SESS REDE ES 


Years Area Produc- Productivity 
(x 10° ha) tion (kg/ha) 
(4107 
tonnes) 
1960-64 3761.5 4038.3 1074 
1970-74 4055.3 4734.1 1167 
1983-84 4078.0 5920.1 1452 


Major tobacco producing countries (1983-84) 


China 748.0 1400.0 1872 

USA 321.9 746.0 2317 

(British (586.4) (645.1) (1100) 
India’) 

India 440.1 497.1] 1130 

Brazil 273.0 373.0 1366 

Turkey 208.0 210.0 1010 


“Now Indian subcontinent: figures for 1981 


in 1938, presently comprising Pakistan, 
Bangladesh, Sri Lanka and Burma, ranked 
third in world tobacco production. Although 
this region had a substantial area under to- 
bacco cultivation, the productivity was poor. 
Production of tobacco in India was similar to 
that in other countries in the region. Brazil 
improved its rank to fourth, with a consider- 
able increase in productivity, and Turkey 
replaced USSR in the fifth rank. 


Tobacco scene since 1950: Comparative data 
on tobacco production in India from 1950-51 
to 1980-81 are given in Table 6. Production 
increased during the first two decades, largely 
owing to the putting of a larger area under 
tobacco cultivation and, to a limited extent, to 
an improvement of productivity. During the 
last decade, however, this trend reversed: the 
yield improved from 810 kg/ha to 1065 kg/ha 
during the period 1970-71 to 1980-81, whereas 
the area under tobacco cultivation changed 
very little. 


Table 6 
Production of tobacco in India, 1950-51 to 1980-81 


Years Area Production Yield 

(x 10?ha) (xX 10° (kg/ha) 
tonnes) 

1950-51 357.3 261.1 731 

1960-61 401.0 307.0 766 

1970-71 446.9 361.9 810 

1980-81 451.5 480.8 1065 

Table 7 


Area under tobacco cultivation (ha X 10°) in different 
states, 1960-61, 1970-71 and 1980-81 


State 1960-61 1970-71 1980-81 
Andhra 143.0 y 4 ds | 169.4 
Pradesh 
Gujarat 93.0 46.9 121.5 
Karnataka 39.0 42.5 51.6 
Maharashtra 26.0 13:2 11.9 
Bihar 16.0 3.9 12.5 
Tamil Nadu 19.0 14.6 14.5 
Uttar 19.0 10.9 15.4 
Pradesh 
West Bengal 17.0 10.1 18.9 
Orissa — — 21.2 
Total, 401.0 446.9 451.5 
including 


other states 


Comparative data on the area under 
tobacco cultivation in different states of India 
from 1960-61 to 1980-81 are given in Table 7. 
Andhra Pradesh, Gujarat and Karnataka had 
relatively large areas under tobacco cultiva- 
tion, accounting for over 70% of the tobacco 
produced in the country, although the hectar- 
age fluctuated widely during different periods. 
For instance, there was a considerable increase 
in Andhra Pradesh in 1970-71, while Gujarat 
showed a decline. Furthermore, most cigar- 
ette tobacco is produced in Andhra Pradesh, 
whereas Gujarat and Karnataka produce most 
of the didi tobacco. 


Marked variations in productivity were 
seen in different states in 1983-84 (Table 8). 
The highest yield (1726 kg/ha) was that in 
Gujarat, whereas in Orissa and Karnataka the 
yields were very low (548 and 600 kg/ha, 
respectively). A relatively large production of 
bidi tobacco seen in Gujarat is due to a large 
area under cultivation and high productivity. 


Although there was a continuous increase 
in tobacco production in the country during 
the three decades under consideration, it must 
be realized that the population increase dur- 
ing this period was faster. This resulted in 
a decline in the per adult consumption of 
tobacco from about 900 g during the period 
1950-60 to less than 700 g in the period 1980- 
83 (Fig. 1). Furthermore, there was a major 
change in the pattern of consumption of differ- 
ent tobacco products during this period. For 
example, consumption of bdzdi and cigarette 
tobacco increased, whereas that of tobacco 
used for chewing, hookah smoking and other 
purposes declined. 


Table 8 


Area, production and productivity of tobacco in different 
states (1983-84) 


State Area Produc- Productivity 
(x 10° ha) tion (kg/ha) 
(x 10° 
tonnes) 
Andhra yy a 191.9 1026 
Pradesh 
Gujarat 108.3 186.9 1726 
Karnataka 48.0 28.8 600 
Maharashtra 10.1 7.9 728 
Bihar 13.4 13.4 1000 
Tamil Nadu 12.4 Poe 7 1150 
Uttar 14.7 19.7 1340 
Pradesh 
West Bengal 15.4 LD 1026 
Orissa 18.6 10.2 548 
Others 12.4 9.8 790 
Total 440.1 497.1 1130 
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GRAMS OF TOBACCO PER ADULT PER YEAR 
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Fig. 1. Total tobacco consumption in grams per 
adult per year according to types of tobacco 
use in India, 1950-55 to 1980-83 F.C.V., 
Flue-cured Virginia 


Reliable data on tobacco use patterns in 
the country are not available for recent years 
but can be estimated on the basis of limited 
surveys and from data on tobacco consump- 
tion (Fig. 1). The results of this reconstruction 
are given in Table 9, which shows the estima- 
ted number (in millions) of people aged 15 
years and over who smoked didi or cigarettes or 
chewed tobacco. Other tobacco habits, the 
prevalence of which has declined in recent 


Table 9 


Estimated number of people (in millions) aged 15 years and 
over in India with different tobacco habits, 1950-55 to 


1980-83 
Tobacco habit 1950-55 1965-70 1980-83 
Cigarette smoker 6 18 22 
Bidi smoker 58 79 136 
Tobacco chewer 47 49 31 


Total population 230 300 400 


a) 


75-80 1980-83 
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years, have not been taken into account. No 
attempt has been made to separate the genders 
for this analysis, although it is known that such 
habits are quite different among men and 
women. Most didi and cigarette smokers, for 
example, are men, whereas tobacco chewing 
habits are equally common in men and 
women. Cigarette smoking is much less com- 
mon than didi smoking and tobacco chewing; 
however, the two latter habits were common in 
1950-55 and changed their course during the 
following three decades: didi smoking became 
predominant in the population, whereas to- 
bacco chewing declined considerably in the 
latter period. In the absence of reliable na- 
tional data on tobacco habits, the present 
reconstruction provides only a broad assess- 
ment of the common habits in the country, and 
it is presented here merely to serve as a guide- 
line for action. 


Data on cigarette production are available 
from 1950 onwards (Table 10). These show a 
continuous increase in production over the 


Table 10 


Estimated annual output and per-adult consumption of 
cigarettes in India, 1950-54 to 1985-86 


Period Average Annual 
annual output per-adult 
(billions) consumption 

1950-54 25.0 11] 
1955-58 (278 115 
1960-64 40.8 155 
1965-69 57.4 198 
1970-74 63.2 193 
1975-79? 69.0 184 
1980-84 85.1 200 
1985-86 10.2 162° 
1987° 62.0 —- 


sessed 
“Cigarette Act, 1975 
’Average of 80.7 and 72.7 for 1985 and 1986 


“Changes in cigarette taxation procedures 
“Provisional 


last three decades, although the per-adult 
consumption has remained stationary at 
around 200 cigarettes. Since 1985, there has 
been some indication of a decline in cigarette 
consumption, but it is not clear whether it is a 
definite trend. Such figures are not available 
for bidi and other tobacco products, which are 
manufactured in the unorganized sector of 
industry and contribute substantially to health 
hazards, especially among the poorer sections 
of the population. 


TOBACCO ECONOMICS 


There is a strong need to develop a compre- 
hensive assessment of tobacco economics in the 
country. Such an exercise should include infor- 
mation on tobacco cultivation, number of farm 
hands involved in the cultivation of different 
types of tobacco, numbers of people engaged in 
curing and processing tobacco and income of 
various categories of personnel; some of this 
information was already given earlier in this 
paper. Tobacco cultivation is labour-intensive 
and requires experience and special skills. It 
is estimated that about 1 200 000 people are 
engaged in the cultivation of tobacco, its 
curing and processing. 


Cigarette manufacture is a capital-inten- 
sive industry in the organized sector, employ- 
ing a limited labour force. There are 20 ciga- 
rette factories in the country; some of the larger 
manufacturers have begun to diversify into 
other sectors, perhaps anticipating a fall in 
cigarette sales. Bidi and other tobacco products 
are manufactured in the unorganized sector 
and therefore come under the control of respec- 
tive state governments. The didi industry is a 
highly labour-intensive cottage industry and 
provides part-time and full-time employment 
to more than three million people. Collection 
of tendu leaf, which is used as the wrapper for 
bidi, provides part-time employment to hun- 
dreds of thousands of tribal people. Trade 
and distribution of cigarettes, bidis, chewing 
tobacco and other tobacco products provide 
employment to over 500 000 people. 


Economic sample surveys carried out 
periodically (10) by the Planning Commission 
provide information on total expenditure for 
private consumption under several headings, 
including tobacco. Data available for 1980-81 
show (Table 11) that 2.3% of total household 
expenditure was on tobacco, which accounted 
for more than Rs. 20 000 million out of a total 
of about Rs. 900 000 million incurred for house- 
hold expenditure in 1980-81. 


Table 11 


Private consumption expenditure, 1980-81 


Item of Total Per-caput % of 
expenditure expenditure (Rs.) total 
(Rs. expenditure 
millions) 
Food 
Pan, alcohol 33 850 50* 3.8 
and tobacco 
Tobacco 20 300 30 23 
Other 13 550 20 1.5 
Other food 509 720 Faz 56.9 
items 
Clothing, house- 261 060 386 29.1 
hold and 
transport 
Education and 52 720 a7. 5.9 
health 
Miscellaneous 38 470 57 4.3 
Total 895 820 1322 100.0 


*Per-caput expenditure on this item declined at a 
compound rate of 0.8% between 1960-61 and 
1980-81 at 1970-71 prices 


Data are also available on central excise 
revenue from tobacco and tobacco products 
for 1950-51 to 1980-81 (Table 12). The data 
for cigarette, bidi and chewing tobacco are 
given separately, as these continue to be the 
predominant habits. Cigarettes are a major 
source of central excise revenue; currently, 
the excise revenue from cigarettes may be 
more than Rs. 15000 million a year. Bidis, 
which have a larger turnover than cigarettes, 
contribute a much smaller amount to the 
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central exchequer; other tobacco products 
contribute even smaller amounts by way of 
tobacco revenue. 


Table 12 


Central excise revenue (Rs. million) from tobacco and 
tobacco products, 1950-51 to 1980-81 


Product 1950-51 1960-61 1970-71 1980-81 

Cigarette 13.0 263.5 1709.8 6133.9 

Bidi 7.8 143.4 23172) 1195,7 

Chewing 3.4 63.8 92.0 166.2 
tobacco 

Other 5.8 114.2 227.8 57.6 
products 

Total 30.0 984:9./ 22608: _ 75534 


Tobacco was considered to be a major 
cash crop for export and received considerable 
governmental support in the mid-1970s. The 
introduction of Virginia tobacco, which car- 
ried a premium price on the international 
market, initiated a major shift in the area of 
cultivation from black to light soil. The export 
earnings, which rose rapidly from Rs. 314 mil- 
lion in 1970-71 to Rs. 1244 million in 1980-81 
(Table 13), were reported to have risen to 
Rs. 2000 million in the mid-1980s. Since then, 
they have started declining because of compe- 
tition and the fall in demand. 


An exercise to estimate the total cost of 
tobacco-related diseases to the central and 
state governments, voluntary agencies and 
households was undertaken by the Indian 


Table 13 


Export revenue (Rs. millions) from tobacco and tobacco 
products, 1950-51 to 1980-81 


Type of 1950-51 1960-61 1970-71 1980-81 
tobacco 

Unmanufactured 130.5 146.1 314.0 1244.1 
Manufactured 21.6 11.3 11.6 162.7 
Total 152.1 157.4 325.6 1406.8 
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Council of Medical Research (see paper by 
Luthra ef al., this volume). 


These aspects of tobacco economics are of 
vital importance for policy issues for tobacco 
control and require careful compilation of cur- 
rent data and a comprehensive assessment. 


STRATEGIES FOR TOBACCO 
CONTROL 


Tobacco control strategies should start with a 
programme on public awareness, which should 
include detailed information about the health 
hazards of tobacco, followed by public edu- 
cation at different levels. Such a programme 
should motivate people to give up their to- 
bacco habits and should prevent nonusers of 
tobacco, especially vulnerable children and 
adolescents, from starting to use it. There are, 
however, limitations to such an approach in 
India, where massive health and family wel- 
fare educational programmes have yet to 
achieve their desired objectives. The national 
family planning programme, initiated in 1950 
with substantial input, has achieved only limi- 
ted success after four decades of intensive 
effort. Similar observations can be made with 
regard to other health education programmes, 
such as immunization of infants and children 
and eradication of leprosy and tuberculosis. 


In western countries, reduction of the tar 
and nicotine levels in cigarettes has been 
widely accepted by both cigarette manufactu- 
rers and consumers over the last two to three 
decades. This has resulted in considerable 
reduction in the tar and nicotine levels to 
which those populations are exposed. There is 
a reasonable chance of success for such an 
approach in India. Cigarette manufacturers 
who are currently marketing relatively high 
tar-high nicotine cigarettes are fully geared for 
such a change, and a little governmental action 
in this direction would have a positive effect. 
Similar measures can be adopted to reduce 
the toxicity of bidis: adequate information on 
cheap, effective filters for bidi, which are ac- 
ceptable to the users, already exists, based 


on scientific work carried out in the country. 
Initially, bidi manufacturers showed some inte- 
rest in this approach when they were shown 
that bidis deliver as much tar and nicotine and 
much more carbon monoxide compared to 
Indian cigarettes. However, a total lack of inte- 
rest from the central and state governments 
meant that the manufacturers did not adopt 
this novel method for making bidis less hazar- 
dous, and, in fact, they diverted their attention 
and resources to exerting political pressure to 
thwart any purposeful action on bidi. 


The tobacco tax is a vital source of funds 
for governments. In recent years, it has also 
been shown to be a powerful-instrument for 
counteracting cigarette sales and bringing about 
behavioural modification among smokers in 
industrialized countries. This is also true for 
India, where increased taxation on cigarettes 
during the last few years has had a significant 
impact in terms of reducing the per-adult con- 
sumption of cigarettes. It has also further 
enhanced the central excise revenue. This area 
should be pursued with vigour. However, 
governments often refrain from increasing 
taxes on tobacco products, and especially bidi 
and other preparations, because they are more 
often used by poor people. This is ironic, 
because bidi smoking damages the health of 
poor people much more than cigarette smoking 
affects the affluent classes. There is, therefore, 
an urgent need for anti-tobacco groups to urge 
positive action by government on these issues 


and thus save the poor from major, preventa- 
ble health hazards. 


Although there are some inherent pro- 
blems (see paper by Char and Rao, this 
volume), the solution in the long run is to deve- 
lop alternative uses of tobacco and alternative 
crops (preferably food crops) to be planted in 
place of tobacco. The promising work carried 
out by the Indian Council of Agriculture 
Research in this direction should be pursued 
with vigour. A similar approach is essential in 


forestry research to find suitable alternative 


uses for tendu leaves. 


All these strategies should be initiated 


concurrently. In order to do so, the central and 
state governments, which share substantial 
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Role of tobacco in the national 
economy: past and present 


M. S. CHARI AND B. V. KAMESWARA RAO 


Central Tobacco Research Institute, Rajahmundry, India 


The two species of the genus Nicotiana that are cultivated extensively are tabacum and rustica. 
Different types of N. tabacum are used for making cigarettes, cigars, cheroots, bidis, hookah and snuff 
tobacco, while those of N. rustica are used for chewing, and as hookah and snuff tobacco. Some 
tobacco by-products find use in the pharmaceutical industry and as pesticides. Millions of people 
depend on tobacco-related activities for their livelihood, and tobacco earns vast sums as revenue 
and in foreign exchange. Most tobacco is grown in southern and western India. Farmers grow 
tobacco because it is remunerative, drought tolerant and easy to grow, while substitute crops like 
cotton, chillies, chickpeas, mustard and coriander are either not remunerative or are susceptible 
to pests. Although tobacco use is harmful to health, it would be impracticable to eradicate or dras- 
tically limit its availability. Measures that could be used to mitigate the health hazards of tobacco 
are: making tobacco less hazardous by blend modification, introducing effective filters and 
improving filter ventilation and paper porosity to dilute the smoke. Other avenues that should be 
explored are economically viable, tobacco-based cropping systems, the potential of tobacco as an 


oil-seed crop and alternative uses. 


INTRODUCTION 


The generic name of the tobacco plant, 
Nicotiana, and the word nicotine are derived 
from the name of the French ambassador to 
Portugal, Jean Nicot, who came to know of 
tobacco in Lisbon and introduced it into the 
French court in 1560. Tobacco is considered to 
be native to South America. Nicotiana is one of 
the five large genera of Solanaceae and is rep- 
resented by 68 recognized species, of which 
only two, tabacum and rustica are cultivated 
extensively. 


A detailed account of the origin, history 
and introduction of tobacco into India are 
described elsewhere (see papers by Bhonsle et 
al.; Sanghvi, this volume). 


TOBACCO CULTIVATION IN INDIA 


India grows both species, but the largest area 
is under N. tabacum, and cultivation of N. rustica 


is confined mainly to northern, north-eastern 
and western India. Specific varieties of N. 
tabacum have been developed for cigarette, 
cigar, cheroot, bidi, hookah and snuff tobaccos; 
while varieties of N. rustica are used for chewing 
and as hookah and snuff tobacco. All these types 
of tobacco are grown in India (Fig. 1). The 
largest quantities of tobacco are consumed for 
smoking, chewing and snuff; while very small 
quantities of tobacco waste are used in the 
manufacture of nicotine sulfate, used as an 
insecticide. 

Flue-cured virginia tobacco (cigarette 
tobacco) was introduced into India by the 
M/S Imperial Tobacco Company, Indian Leaf 
Tobacco Division, in Guntur, Andhra Pra- 
desh, in 1929. It was cultivated in black soils 
after cessation of the rains to produce a lus- 
trous leaf with a lemon-yellow/orange colour. 
Medium-bodied with a moderate aroma, it 
was found suitable for cigarette blending 
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Fig. 1. Tobacco map of India 


purposes. In 1934, the Central Government 
enacted the Central Excise Act, giving the 
Central Excise Department full control over 
the cultivation and movement of this crop. 


Cultivation of tobacco began to increase 
in the 1940s; a cigarette tobacco research sta- 
tion was established at Guntur in Andhra 
Pradesh in 1938 in order to improve the yield 
and quality of tobacco. The area under to- 
bacco was extended to Krishna and Goda- 
vari districts in Andhra Pradesh, and by 1945 
about 20 000 ha were under cultivation. To 
improve tobacco cultivation and marketing, in 
1945, the Government of India constituted the 
Indian Central Tobacco Committee, which in- 
cluded growers, traders, manufactures, scien- 
tists and cigarette consumers as members. The 
Committee established the Central Tobacco 
Research Institute at Rajahmundry in 1947, 
which was brought under the aegis of the 


Indian Council of Agricultural Research in 
1965. 


Up to the 1960s, tobacco cultivation was 
confined mainly to black soils, but the shift in 


the quality requirements of the overseas mar- 
ket, to preference for ripe fluffy tobaccos with 
good flavour, stimulated extension of cultiva- 
tion to light soils. The light soils in Prakasam 
and Nellore districts of Andhra Pradesh and 
the transitional zone in the State of Karnataka, 
where the climatic conditions are favourable 
for cultivation of natural tobacco, were iden- 
tified. Cultivation of tobacco in light soils was 
encouraged under centrally sponsored schemes 
of the Government of India, according to the 
recommendations of the Tobacco Develop- 
ment Council, which was set up in 1966. 
With the trend in favour of light-soil tobacco, 
the Tobacco Development Council introduc- 
ed programmes to produce more exportable 
tobacco. In 1965, the light soils in West 
Godavari district were also identified for culti- 
vation of irrigated flue-cured Virginia (FCV) 
tobacco, and experiments were conducted by 
the Indian Leaf Tobacco Division of the 
Imperial Tobacco Company. As there was 
high demand for light-soil tobacco, cultivation 
was rapidly extended to larger areas, particu- 
larly in the State of Karnataka and in East and 
West Godavari districts of Andhra Pradesh; by 
1976-77, about 40% of tobacco was grown on 
light soils. FOV tobacco was also introduced in 
other states, like Gujarat, Uttar Pradesh, West 
Bengal and Tamil Nadu, but was later aban- 
doned due to unsuitability. The areas and pro- 
duction of all tobaccos and of FCV tobacco in 
India between 1980-81 and 1988-89 are pre- 
sented in Table 1. 


ECONOMIC IMPORTANCE OF 
TOBACCO PRODUCTION IN INDIA 


Tobacco is one of the most important cash 
crops in India, and it is cultivated on an area of 
over 400 000 ha. It represents 0.3% of the total 
area under cultivation in India. Annual pro- 
duction of various types of tobacco is about 
490 million kg. Indian tobacco represent 
about 10.4% of the world area under tobacco 
cultivation, 7.6% of world production and 
6% of world export trade. Tobacco earns the 
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Table 1 


Area and production of tobaccos in India* 


Year All tobacco Virginia tobacco Bidi tobacco 
Produc- Produc- Produc- Produc- Produc- 
Area tion Area tion tivity Area tion tivity 
(x 10° ha) (10° tonnes) (X 10° ha) (10° tonnes) (kg/ha) (xX 10% ha) (10° tonnes) (kg/ha) 
1980-81 452 491 149 117 787 140 175 1250 
1981-82 444 520 160 151 944 130 190 1462 
1982-83 503 582 197 173 879 125 180 1436 
1983-84 440 492 138 117 848 126 176 1393 
1984-85 437 486 123 107 869 126 175 1389 
1985-86 397 441 116 98 882 128 72 1362 
1986-87 389 462 105 114 1081 130 19] 1458 
1987-88 324 359 68 59 868 — — — 
1988-89 — — 96 116 1205 _ — — 


re ———————— 


*Source: Tobacco Board, Guntur 
—, not available 


exchequer about Rs. 16 000 million (US$ 928 
million) in excise and Rs. 1720 million (US$ 
100 million) in foreign exchange. Human de- 
pendence on this crop from the point of view of 
employment is substantial: as many as 
1 200 000 growers and curers are engaged in 
its production, and the cigarette industry, 
comprising 20 factories distributed all over 
India, provides employment to about 20 000 
people. 


Of the different types of indigenous 
tobacco grown in India, bidi tobacco ranks 
first. The principal areas in which this type 
of tobacco is grown are Gujarat (Kheda, 
Vadodara and Panchmahal districts), Karna- 
taka (Nipani area of Belgaum district) and 
Maharashtra (Kolhapur and Sangli districts). 
Gujarat contributes more than 80% of the 
total from an area of about 90 000 ha. The didi 
industry is one of the foremost cottage in- 
dustries in India, employing about three 
million individuals; annual production is 
about 1500 million bidis. In some states, bidi 
production is the second largest employer 
after agriculture. During the 1980s, the indus- 
try’s total turnover was estimated to be 


Rs. 25 000-30 000 million (US$ 1449-1739 
million). Annual wages account for about 
Rs. 7000 million (US$ 406 million), and excise 
revenue earned by the government was about 
Rs. 2000 million (US$ 116 million). 


Other sectors of the industry include the 
manufacture of chewing, cigar, cheroot and 
snuff tobacco and the packing, processing and 
exporting of tobacco; these involve several 
thousands of people. Transport agencies, like 
the railways, roadways and shipping, benefit 
immensely from the tobacco trade. 


It is clear that tobacco production cannot 
be substituted or replaced immediately, as this 
industry employs hundreds of thousands of 
men and women and involves huge invest- 
ments, particularly in the cigarette industry. It 
would, however, be possible to regulate pro- 
duction, to minimize the demands of the 
domestic market and to attract the export mar- 
ket by producing high-quality tobacco. The 
Tobacco Board is presently dealing with the 
problem of implementing production regula- 
tions to meet the requirements of domestic 
and international trade and to avoid excess 
production. | 
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Table 2 


Area and production of flue-cured Virginia tobacco in three states in India* 


Area (X 10° ha) 


Production (10° tonnes) 


Year 
Andhra Karnataka Maharashtra Andhra Karnataka Maharashtra 
Pradesh Pradesh 
1980-81 126 23 — 101 16 — 
1981-82 141 19 — 128 23 os 
1982-83 176 21 0.33 150 23 0.20 
1983-84 115 22 0.34 94 23 0.20 
1984-85 103 20 0.19 * 90 17 0.12 
1985-86 98 18 0.22 80 18 0.20 
1986-87 88 17 0.29 97 16 0.20 
1987-88 52 16 0.20 47 12 0.20 
1988-89 81 15 0.31 105 1] 0.40 


-— ss 


*Source: Tobacco Board, Guntur 
—, not available 


Table 3 
Economics of alternative crops to flue-cured Virginia (FCV) tobacco, 1989 


Crop Yield Cost of Gross Cost- 
(kg/ha) cultivation income benefit 
(Rs./ha) (Rs./ha) ratio 
Safflower 1800 3661 14 400 1:4.0 
Manjira (or) 
Annagiri 
Mustard 1500 3196 12 000 1:3.25 
Kranthi (or) 
Krishna 
FCV Tobacco 1417 8464 17 620 1:2.0 


Table 2 shows the cultivated area and 
production of FCV tobacco in three states. The 
area and production of FCV tobacco are on the 
decline, particularly since the 1982-83 season, 
due to regulatory measures imposed by the 
Tobacco Board as a result of lower demand 
in overseas markets. This trend is most cons- 
picuous in Andhra Pradesh. Tobacco is a 
very remunerative cash crop for tobacco farm- 
ers, who are accustomed to cultivating this 
drought-tolerant crop and obtaining reason- 
able yields. Substitute crops, like cotton and 


chillies, are not as remunerative as tobacco in 
Andhra Pradesh and Gujarat; furthermore, 
cotton is susceptible to many insect pests, and 
yields are very low. Chickpea, mustard, cori- 
ander and safflower have proved successful in 
the black soils of Andhra Pradesh, where FCV 
tobacco is grown traditionally; but these crops 
are subject to erratic market prices, and farm- 
ers may not wish to take the risks in view of 
the good economic returns from tobacco and 
their traditional long association with this 
crop (Table 3). 


A comparison of the net yield of substitute 
crops under middle Gujarat conditions re- 
vealed that irrigated castor and cotton were 
more remunerative, with net realizations of 
Rs. 9702 (US$ 562) and Rs. 9560 (US$ 555), 
respectively. However, the requirements for 
nonedible oils at the national level and possible 
changes in the ecosystem due to heavy use of 
pesticides on cotton crops, including occupa- 
tional health problems, must be examined 
critically before these crops can be suggested 
as possible substitutes in the existing tobacco 
growing area in Gujarat state. 


More or less similar situations exist in 
Karnataka and in Andhra Pradesh; no sub- 
stitute crop gave better income than FCV 
tobacco. In West Bengal, crops like potato, 
cauliflower and mustard are more remunera- 
tive than cigar filler and chewing tobacco, but 
due to overproduction of cauliflower and pota- 
toes in some seasons, the farmers have to sell 
these produce at a low price and incur mone- 
tary losses. In Tamil Nadu, chewing tobacco is 
grown on 12 000-15 000 ha, and bajra, ragi 
and sorghum are cultivated as preceding and 
succeeding crops. Chillies, safflower, ground- 
nut and cotton have been tried as substitute 
crops for chewing tobacco, but due to the 
erratic monsoon pattern in this area, farmers 
prefer to grow tobacco. In Bihar, farmers who 
grow chewing tobacco are gradually shifting 
to sugar cane, maize, potatoes, groundnut and 
mustard. 


INTRODUCTION OF LESS HARMFUL 
TOBACCO 


In order to reduce the risk associated with 
smoking, attempts are being made all over the 
world to produce less harmful tobacco. It is 
well known that tobacco smoking is responsi- 
ble for cancer, cardiovascular diseases and 
chronic obstructive lung diseases. The main 
constituents of smoke that are harmful to 
health are polycyclic aromatic hydrocarbons, 
carbon monoxide, hydrogen cyanide and N- 
nitrosamines. Having recognized the harmful 
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nature of tobacco smoke, the international ci- 
garette industry developed three technologies 
to reduce these smoke constituents substan- 
tially, to offer a less harmful smoking product. 
These are: (i) modification of the blend; (ii) 
introduction of effective filters; and (iii) im- 
proving filter ventilation and paper porosity to 
dilute smoke. As a result, the average tar level 
of US cigarettes has been reduced to 15 mg/cig 
from 25 mg/cig. According to Wynder and 
Hoffmann (1) the maximal concentrations of 
tar and nicotine in the smoke of less harmful 
cigarettes should be 8 and 0.6 mg, respectively. 


Ultra-low-tar cigarettes (5 mg tar and 0.1 
mg nicotine) are now available on the inter- 
national market. In India, filter cigarettes 
account for a little over 50% of total produc- 
tion (Table 4). The range of tar levels in 
Indian cigarettes is 20-30 mg/cig, and this 
needs further reduction. As filters and ventila- 
tion systems are expensive, blend modification 
offers a viable method under Indian conditions 
for preparing less harmful cigarettes. At the 


Table 4 


Production of cigarettes in India* 


Year Quantity Percentage 
(million (share of 
pieces) filter tips) 

1981 86 938 30 

1982 93 857 29 

1983 80 445 42 

1984 85 028 46 

1985 80 680 56 

1986 84 360 54 

1987° 75 420 51 


“Source: Directorate General of Technical 
Development, Government of India 
Provisional, as published in The Tobacco Reporter 


Central Tobacco Research Institute, a simple, 
inexpensive technology was developed to re- 
duce the levels of harmful compounds, which 
involves application of potassium citrate to cig- 
arette shreds so as to bring the potash level up 
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to around 3.5% (2). This modification resulted 
in a 35% reduction in total particulate matter 
and reduced the mutagenicity of smoke by 
80%. The latter indicates a substantial reduc- 
tion in the toxicity of cigarette smdke. It has 
been suggested that the Indian cigarette in- 
dustry adopt a combination of the two tech- 
nologies, i.e., filters on all brands and blend 
modification. Excise concessions for less haz- 
ardous smoking products will go a long way to 
ushering in the technologies for production of 
less hazardous smoking products in India. 


BY-PRODUCTS OF TOBACCO AND ITS 
WASTES 


Acute awareness of the health hazards associa- 
ted with smoking has resulted in a worldwide 
crisis for the tobacco industry. However, as 
described above, this crop cannot be replaced 
immediately in India. It is therefore important 
that the utilization of tobacco for alternative 
purposes be investigated. Tobacco contains 
certain phytochemicals which can be isolated 


and converted into valuable products. 
Nicotine, solanesol, malic acid, citric acid and 
proteins can be isolated from tobacco. The 
availability of some of these phytochemicals in 
different types of tobacco wastes is shown in 
Table 5. Furthermore, tobacco seed contains 
up to 35% oil. 


Nicotine, which can be converted to nico- 
tine sulfate, is used as an insecticide. Being of 
plant origin, it may not have some of the draw- 
backs of synthetic insecticides, such as the 
induction of insect resistance, pest flare-back, 
secondary pest resurgence and pesticide resi- 
dues. Nicotine is also used in the pharmaceuti- 
cal industry in the form of nicotinic acid, 
nicotinamide and nikethamide. Solanesol is 
used as an intermediate in the synthesis of a 
cardiac drug and of vitamin K analogues. 
Malic acid and citric acid are used in the food 
and pharmaceutical industries. 


Tobacco leaf proteins may find use for 
human consumption. At present, tobacco-seed 


Table 5 


Solanesol, nicotine and organic acid contents in various tobacco waste materials 


Tobacco waste material 


Solanesol (%) Nicotine (%) 


Organic acids 


Malic Citric 

acid (%) acid (%) 
Flue-cured tobacco scrap 0.9 1.7-2.8 5.0-6.3 2.0-3.1 
Low-grade flue-cured tobacco scrap 0.6 1.8 
Natu scrap 0.1-0.2 2.9-3.3 10.5-12 3.0-4.0 
Bidi scrap 0.5 8.9 7.5-8.7 3.5-4.0 
Kumkumadri (Bidi) scrap 0.5 Ps 10.0 3.3 
Cigar filler scrap 0.1 2.0 3.8 5.0. 
Lanka scrap 0.2 4.0-7.6 5.0 5.0 
Factory waste (Imperial Tobacco) 0.1 Lied 4.0 3.0 
Factory waste (Godfrey Philips) 0.1 1.4 4.0 3.0 
Burley scrap 0.3 1.8 0.0 5.0 
Factory waste (Golden Tobacco) 0.3-0.4 1.6 5.0 4.0 
FCV midrib ND — 12.5 0.0 
Bidi (Kumkumadri) midrib ND —_— 10.0 1.0 
Natu midrib ND — 7.5 19 


ND, not detectable 
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Table 6 
Exportation of two tobacco phytochemicals, 1982-87 

Year Nicotine sulfate Crude solanesol 

Quantity Value Quantity Value 

(tonnes) (Rs. X 10°) (tonnes) (Rs. x 10°) 
1982 346 25.9 60 9.2 
1983 NA — 30 4.7 
1984 245 18.3 40 7A 
1985 417 31,2 NA — 
1986 560 42.0 NA — 
1987 226 16.9 NA — 


NA, not available 
—, not applicable 


oil is used in the paint industry as a semi- 
drying oil and has excellent potential use as an 
edible oil after refining. 


India exports both nicotine sulfate and 
crude solanesol in substantial quantities to 
countries like Japan, the UK, the USA, 
Switzerland, Canada and Germany. Exports of 
these two products in 1982-87 are shown in 
Table 6. The availability of citric and malic 
acid in the country at the moment is limited. 


PROBLEMS IN DISCONTINUING 

TOBACCO CULTIVATION: 

(1) revenue losses of Rs.14 000-16 000 million 
(US$ 812-1123 million) in excise and for- 
eign exchange earnings; 

(2) unemployment for hundreds of thousands 

of trained rural men and women, posing a 

social problem for the Government; 


unemployment for workers in cigarette 
factories, established with huge invest- 
ments; 


(3) 


aggravation of pesticide residue problems, 
since alternative commercial and food 
crops require heavy use of pesticides; 
decreased security for farmers, since no 
other crop is as drought-tolerant; 


(4): 


(5) 


(6) unemployment for hundreds of thousands 
of tribal people who collect tendu leaves 
from the forests for the didi industry; 
lack of motivation from the Government 
and social agencies to persuade tradi- 
tional tobacco farmers to cultivate pro- 
fitable substitute crops; and 


(7) 


altered socioeconomic conditions of to- 
bacco farmers if the present hectarage of 
400 000 occupied by tobacco is utilized for 
the production of non-tobacco crops. 


PLANS FOR ALTERED TOBACCO 
PRODUCTION: 


(1) evolve economically viable, tobacco-based 
cropping systems; 

examine the potential of tobacco as an oil- 
seed crop; 

examine alternative uses of tobacco: de- 
velopment of viable, integrated techno- 
logy for the manufacture of edible proteins 
from green leaves of tobacco and for 
extraction of solanesol, nicotine sulfate, 
malic and citric acids from tobacco and 
tobacco wastes; and 

identification and development of varie- 
ties to suit changing quality specifications 
in respect of tar and nicotine contents, 
with emphasis on export-quality tobacco. 


(2) 
(3) 
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Smokeless tobacco in the USA: usage patterns, 


health effects, and extent of morbidity and 
mortality 


DEBORAH M. WINN 


National Center for Health Statistics, Hyattsville, USA 


In recent times there has been a revival in the use of smokeless tobacco in the USA. Currently, it 
is popular among male adolescents, young adults and other subgroups. Its use often preludes 
tobacco smoking and alcohol drinking. Smokeless tobacco contains several carcinogens, of which 
tobacco-specific nitrosamines are the most significant. Tobacco is a risk factor for oral cancer; evi- 
dence also suggests an association with cancers in other locations. Smokeless tobacco use is also 
associated with leukoplakia and other oral soft-tissue lesions, as well as gingival recession. 
Examination of trends in oral cancer incidence and mortality can be useful in monitoring long- 
term consequences of changes in smokeless tobacco use. There is an intense awareness of the 
adverse health consequences of smokeless tobacco use in the USA, and the US Congress has pas- 
sed the legislation banning the advertising of smokeless tobacco products on television and radio 
as well as making it mandatory to put warning labels on all advertisements of smokeless tobacco 


products. 


INTRODUCTION 


In the past 20 years, a revival in the use of 
smokeless tobacco, which includes chewing 
tobacco and snuff, has occurred in the USA, 
concentrated especially in adolescents and 
young adults. Overall, only 6% of adult men 
use smokeless tobacco in the USA (1), and 
morbidity and mortality associated with these 
habits are relatively low compared to that for 
cigarette smoking. Nevertheless, smokeless 
tobacco use is an established risk factor for oral 
cancer, and it is being used by young people, 
who may face long-term consequences of the 
habit. This paper describes the health con- 
sequences of the use of smokeless tobacco, 
the patterns of use of smokeless tobacco in 
America, and how smokeless tobacco com- 
pares as a public health problem to smoking in 
the USA. Comparisons will be made to the 


experience in India with the use of unsmoked 
tobacco. The emphasis will be on recently 
emerging issues and research findings. 


SMOKELESS TOBACCO AND ORAL 
CANCER 


Of the consequences of the use of smokeless 
tobacco, oral and pharyngeal cancers, which in 
the USA are associated with a 50% five-year 
survival (2), are the most severe. Case reports 
(3) provided the earliest evidence of the link 
between the use of smokeless tobacco and oral 
cancer, portraying patients with a long history 
of use of snuff or chewing tobacco (20 years or 
more) and with a squamous-cell carcinoma 
near the site where the tobacco had usually 
been placed. 


Epidemiological studies have also sup- 
ported the hypothesis that smokeless tobacco 
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use is a risk factor for oral cancer. My work in 
this area came as a result of observations made 
at the National Cancer Institute that oral can- 
cer mortality rates among white women were 
exceptionally high in the south-eastern part of 
the USA during the period 1950-69 (4). We 
conducted a hospital and death certificate- 
based case-control study in the State of North 
Carolina (5). Women who were diagnosed 
with oral or pharyngeal cancer in five hospitals 
were interviewed in their homes using a stand- 
ard questionnaire; data on women who died of 
these cancers were also included. Controls 
from the same sources with other diagnoses 
were similarly interviewed. We found that, 
among non-smoking women, snuff use was 
four times more common in the oral cancer 
patients than among the controls. 


Subsequently, my colleagues and I at the 
National Cancer Institute undertook a much 
larger case-control study of oral and pharyn- 
geal cancer (6). In this population-based 
study, cases were identified from four popu- 
lation-based cancer registries in the USA that 
covered the Atlanta, Georgia Metropolitan 
area, the State of New Jersey, Los Angeles, 
California, and two counties near San 
Francisco, California. To obtain population 
controls, we used two sources: random-digit 
dialling for younger controls (under age 65) 
and Health Care Financing Administration 
records for older controls. Random-digit dial- 
ling is useful for obtaining a probability sample 
of younger populations in the USA because of 
their high rate of telephone ownership. The 
Health Care Financing Administration has 
fairly complete records of older persons in the 
USA since nearly all elderly persons are cov- 
ered by the Medicare programme. Controls 
were frequency matched to cases on age group, 
race and sex. Interviews were conducted with 
cases and controls or the next-of-kin of 
deceased subjects. 


Alcohol drinking and cigarette smoking 
were strongly and synergistically associated 


with oral cancer in this study. Smokeless tobac- 
co use was examined as well; the proportion 
of male cases and controls who reported 
smokeless tobacco use was similar (6% and 
7%, respectively), while among women, 3% of 
cases and 1% of controls used these products. 
No male case used smokeless tobacco to the 
exclusion of cigarette smoking, so the effect of 
smokeless tobacco could not be examined 
among men. Among the few women who used 
smokeless tobacco but did not smoke, we 
observed a six-fold increased risk (odds ratio = 
6.2, 95% confidence limits of 1.9 and 19.8). 


These findings are quite ‘consistent with 
those of other case-control studies of smokeless 
tobacco use and oral cancer (7-11). In the 
USA, case-control studies have been virtually 
the only study design employed to examine 
cancer risks associated with smokeless tobacco 
use; the relative infrequency of the habit and 
the low incidence of oral cancer have made 
cohort studies impracticable. 


A causal role for smokeless tobacco in the 
etiology of cancer has considerable biologi- 
cal plausibility. A number of carcinogens 
have been isolated from smokeless tobaccos 
(12), including tobacco-specific nitrosamines, 
polonium-210, benzo[a]pyrene, formaldehyde, 
acetaldehyde and crotonaldehyde (see paper 
by Hoffmann e al., on smokeless tobacco, this 
volume). Of these carcinogens, the tobacco- 
specific nitrosamines, especially N’-nitro- 
sonornicotine and 4-(methylnitrosamino)-1- 
(3-pyridyl)-1-butanone, are the most signi- 
ficant. They have been shown to produce can- 
cers in laboratory animals, and they are pres- 
ent in very high amounts in smokeless tobac- 
cos. Smokeless tobacco users are exposed to 
quantities sufficient to cause cancer in labora- 
tory animals. Although much of the critical 
epidemiological evidence on the carcinogenic 
potential involves populations using dry snuff, 
the moist snuff common in the USA and 
European snuffs all have high nitrosamine lev- 
els (13). 


A number of scientific panels have con- 
cluded that smokeless tobacco is a cause of 
oral cancers. Among these groups are the 
International Agency for Research on Cancer 
(3) a National Institutes of Health Consen- 
sus Conference Panel (14) and an Advi- 
sory Committee to the US Surgeon-General 
(15). 


SMOKELESS TOBACCO AND OTHER 
CANCERS 


Although most of the research in this field has 
been focused on the link between smokeless 
tobacco and oral cancer, some evidence links 
the habit to other cancer sites as well. 


Several epidemiological studies have ad- 
dressed whether oesophageal cancer is related 
to smokeless tobacco use (11,16-18). In the 
four case-control studies, relative risks ranged 
from 0.9 to 3.9. In only one study (18) were 
findings among nonsmokers reported, and so 
confounding by smoking status is a possible 
explanation for the many of these findings. 


Bladder cancer has been the subject of a 
number of reports (19-24), and here the evi- 
dence generally points to no association 
between cancer at this site and use of smoke- 
less tobacco products. The Advisory Com- 
mittee to the Surgeon-General, which exam- 
ined evidence for cancer at other anatomical 
sites, concluded that data on the topic were 
sparse or inconclusive. 


In the USA, it has been extremely difficult 
to evaluate epidemiologically the relationship 
between smokeless tobacco use and cancer, for 
three reasons: the low incidence of cancer, the 
low frequency of the use of smokeless tobacco, 
and especially the absence of good controls for 
confounding from cigarette smoking. In many 
of the earlier studies, controlling for smoking 
was simply not addressed. In some later 
studies, either the frequency of smokeless 
tobacco use was so low that further cross- 
tabulation by smoking status was impossible, 
or the extremely high correlation of smokeless 
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tobacco and smoking habits was such that 
smokeless tobacco users were virtually all 
smokers. ‘These problems are likely to persist 
in future studies in the USA. 


TRENDS IN USE OF SMOKELESS 
TOBACCO 


Smokeless tobaccos, which include chewing 
tobacco and snuff, were the most popular 
forms of tobacco used in the USA at one time. 
Use of smokeless tobaccos declined from 1900 
to the 1970s (25), at which time a resurgence of 
use of these products occurred (15). 


A recent study from the National Center 
for Health Statistics (1) found that 6% of 
adult males use smokeless tobacco (Fig. 1) 


b) 


Percent using smokeless tobacco 


WM Current user (9) Former user 


18-24 25-44 45-64 65-74 7S and over 


Fig. 1. Percentage of men using smokeless tobacco: 
USA (source: ref. 1) 


translating into 4.9 million adult male 
users. Ten times as many men (49 million) 
smoke. Few American women, (0.6%), cur- 
rently use smokeless tobacco products. These 
data are derived from the National Health 
Interview Survey and involve responses from 
more than 40 000 people who had household 
interviews and were part of a national proba- 
bility sample. The findings are quite similar 
to those found in two other national surveys, 
conducted in 1986 (26,27). Use of smokeless 
tobacco among males is associated with a 
lower education and lower income (1,27). 


68 WINN 


White males are more likely to be users than 
black males (1,26,27). Some geographical 
variations in prevalence of use exist, as demon- 
strated by data from the Behavioral Risk 
Factor Surveillance System of the Centers for 
Disease Control (28). Areas where 6.5% or 
more of the men use smokeless tobacco include 
the south-eastern USA, extending to Illinois 
and West Virginia, and some north-western 
states. 


[] Chewing tobacco 


Snuff 6.5 


1970 


Percentage 


17-19 20-29 30-39 40-49 > 50 
Age 
1986 


Percentage 


Yat ete’) 
Patel 


17-19 20-29 30-39 
Age 
Fig. 2. Prevalence of chewing tobacco and snuff use 
among men, 1970 (NHIS) and 1986 


(AUTS) (source: ref. 29) 


40-49 = 


In the USA, use of smokeless tobacco is 
concentrated in the elderly, who presumably 
acquired the habit in the earlier part of the 
century when the habit was common, and 
among youth influenced by recent trends. The 
trends in use of smokeless tobacco over the 
past two decades are illustrated by this com- 
parison of age trends in smokeless tobacco 
between 1970 and 1986 (Fig. 2) (29). In 1970, 
the age group most likely to use smokeless 
tobacco was persons 50 years of age and older; 
in 1986, persons 17-19 years of age were the 
most likely to use these products. 


Over the past 10-15 years, studies of 
smokeless tobacco use in regions of the USA 
have documented the prevalence of use among 
youth, and these have been summarized in a 
report by Boyd e¢ al. (30) and in Tables | and 
2. Studies of prevalence often were initiated 
because of a suspicion that the rates would be 
high. Among boys roughly aged 9 to 11, cur- 
rent use, often defined as use in the previous 
seven days, ranged from 2.8-11.9% in the 
studies described by Boyd et al. (30). At older 
ages, up to almost one-quarter of boys 
reported current use. Some of the psychosocial 


Table 1 


US regional studies of current use* of smokeless 
tobacco by boys 


Age Users 

(years) (%) 
9-11] 2.8-11.9 

15-17 | 1.6-23.7 


“Use in previous seven days 


Table 2 


General characteristics of youth using smokeless tobacco 


@ Use by boys common; use by girls uncommon 
@ Percent of ever users among boys 

Age 9-11 16-57% 

Age 15-17 26-78% 


@ Use begins very young 
Determinants of use may include smoking/ 
alcohol/social factors 


factors which seem to be linked to the adop- 
tion of a smokeless tobacco habit are use by 
peers and parents, smoking and alcohol use 


(31). 


Other special populations in the USA in 
which use is concentrated are athletes (32) and 
native Americans (Table 3). Strikingly high 
rates of smokeless tobacco use, ever or current, 
occur among native Americans (33-37): up to 
one-third of native American adolescent popu- 
lations report current use of smokeless tobacco. 
Oral soft-tissue lesions are also common in 
these groups (37). Most remarkable is the 
extensive use of smokeless tobacco among girls 
observed in these studies, 13-82% of whom 
had tried these products. In India, women who 
used mishri (burnt and roasted tobacco pow- 
der) were more likely to have low birthweight 
babies and a lower male to female sex ratio 
(see paper by Krishnamurthy, this volume). 
This fact raises concerns about potential repro- 
ductive effects of smokeless tobacco use in the 
USA among native American girls and sug- 
gests that research on this issue is needed. 


Table 3 


Smokeless tobacco use in native American youth 


@ Very high prevalence of ever use: 27-88% of 
boys, 13-82% of girls 


® Very high prevalence of current use: one-third of 
boys and girls in some studies 


@ In one study more than one-third of regular users 
had an oral lesion 


One major concern among health profes- 
sionals is the extent to which smokeless 
tobacco serves as a ‘gateway’ to the initiation 
of other unhealthy habits. Historically, smoke- 
less tobacco use has started at very young ages. 
In our study in North Carolina of older women 
with oral cancer (5), one-third had developed 
their habit by the age of 10. Studies of today’s 
youth also suggest that use begins at an early 
age (38). The concern is that these smokeless 
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tobacco-using youth will switch to cigarettes 
later. A few studies provide data on this ques- 
tion. In one, initiation of use of smokeless 
tobacco and smoking was investigated among 
boys aged around 15 years in Washington 
State (39). The boys completed a question- 
naire on habits, which included data on the 
ages at which various habits were started. The 
results revealed that smokeless tobacco use is a 
risk factor for initiation of smoking and also for 
using the product at least weekly. The con- 
verse was also true. Cigarette smokers were 
more likely than nonsmokers to take up a 
smokeless tobacco habit and to use smokeless 
tobacco weekly. 


One longitudinal study followed 1676 
boys in Oregon for one year (40). Boys who 
were using smokeless tobacco at base-line were 
found to be much more likely to acquire a cig- 
arette habit or to drink alcohol within one 
year. Whereas 5.8% of smokeless tobacco 
users developed a smoking habit, only one-half 
of a percent of nonusers of tobacco developed 
the habit. Among those boys who already 
smoked cigarettes or used alcohol, those with a 
smokeless tobacco habit were more likely to 
increase their consumption of cigarette smok- 
ing or alcohol drinking. The investigators 
noted similar findings in a separate longitudi- 
nal study of adolescents (41). 


While educational programmes have been 
devised to prevent initiation of smokeless 
tobacco in young people, little evaluative 
research has been done to determine what 
works. Likewise, the data available on cessa- 
tion programmes are limited. One investigator 
who was experienced in conducting smoking 
cessation clinics adapted the programme for 
smokeless tobacco users (42). His success rate 
at six months was only 2%, although his aver- 
age for smokers was 38%. This finding con- 
trasts with the success of large-scale interven- 
tion studies in India addressing smokeless 
tobacco and smoking cessation among adult 
populations (43). 
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TRENDS IN ORAL CANCER 
INCIDENCE AND DEATH RATES 


Over the past 40 years, incidence rates among 
white men for oral and pharyngeal cancer have 
been steady, while rates among white women 
have increased by 50%. The steady rates over 
time among men are the result of declining 
rates in older men, presumably because of 
declines in the use of smokeless tobacco, pipes 
and cigars, and of increasing rates in younger 
men, probably due to smoking. The increases 
in oral cancer rates among women parallel the 
adoption of cigarette smoking (44). Trends in 
oral cancer incidence and mortality are especi- 
ally interesting in two special subgroups of the 
population: women in south-eastern USA and 
young adults. 


High mortality rates from oral cancer 
among white women in south-eastern USA 
(depicted on colour maps of mortality for the 
period 1950-69) provided the impetus for my 
research on this topic. Subsequently, the 
National Cancer Institute produced a new set 
of maps depicting cancer mortality, this time 
for 1950-80, separately for each decade (45). 
The map for 1950-59 shows the ‘epidemic’ of 
oral cancer in the south-east; however, by 
1970-80 this epidemic had ‘dissolved’. In 
south-eastern USA, oral cancer mortality rates 
among white women are decreasing at a rate 
significantly greater than the trend for all of 
the USA. In contrast, major metropolitan 
areas, such as Los Angeles, New York and 
Chicago, are experiencing upward trends in 
oral cancer rates relative to the total US expe- 
rience. Presumably, this rise is due to increas- 
ing smoking rates in these urban areas and 
reduced use of smokeless tobacco in the 
south-east. 


Thus, this particular epidemic seems to be 
resolving. However, there remains cause for 
concern about a potential epidemic of oral can- 
cer among young adults in the USA as a result 
of heavy use of smokeless tobacco at young 
ages. The evidence to date is not strongly 


supportive of an emerging epidemic of oral 
cancer in youth as a result of the increasing use 
of smokeless tobacco; however, there are a few 
unsettling observations. One is a celebrated 
case of tongue cancer in a youth who had a 
long-standing snuff habit (46). The mother of 
the youth brought a legal suit against the com- 
pany which produced the tobacco (but lost). 
There are anecdotal reports of other males in 
their late teens or early adulthood who have 
developed oral cancer as a result of smokeless 
tobacco use. There are also a few investiga- 
tions of an increase in the incidence of tongue 
cancer in young adults, hypothesized to be due 
to trends in the use of smokeless tobacco 
(Table 4). 


Table 4 


Oral cancer in young adults 


Study Ref. __ Increases over time 
no. 

Univ. of Texas 47 In number and % of all 

1944-84 cancers 

9 SEER areas 48 By 1.8 fold among 

1973-84 30-39-year olds, by 1.3 

(Incidence) among 10-29-year olds 

US mortality 49 Among 10-29, 30-34, 

1950-82 and 35-39-year olds 


The University of Texas study involved 
an examination of trends in hospital admis- 
sions for cancer; increases were observed over 
the 40-year period in the number of tongue 
cancer Cases and in tongue cancer as a propor- 
tion of all cancers (47). Rates were computed 
in the other three studies. Both of the US 
studies, one of incidence (48), the other of mor- 
tality (49), suggest an increase in the rates of 
tongue cancer; in the mortality study, rates of 
other oral cavity cancers were not rising. While 
these increases were hypothesized to be due to 
smokeless tobacco usage trends, it is not possi- 
ble to be certain of the determinants without 
more careful study. 


It has proven difficult to examine oral 
cancer trends in youth. A_ low base-line 
incidence rate is the primary reason; even 
among men aged 35-39, oral cancer occurs 
with a frequency of only 3.5 per 100 000 men 
per year (50). Smokeless tobacco-using cancer 
patients may wish to bring legal action against 
a tobacco manufacturer, making epidemiologi- 
cal investigations difficult. Finally, assessing 
which of the potential risk factors might be 
responsible for a change in incidence of a rare 
and multifactorial cancer site is very difficult. 


HEALTH CONSEQUENCES — 
SMOKELESS TOBACCO VERSUS 
SMOKING 


Cigarette smoking is a cause of a wide array of 
serious medical conditions, including coronary 
heart disease, atherosclerotic peripheral vascu- 
lar disease, chronic obstructive pulmonary dis- 
ease, cancers of the lung, larynx, oesophagus, 
oral cavity and pharynx, and low birthweight 
babies (see papers by Paffenbarger et al.; 
Sasco; and Gortmaker et al., this volume). An 
estimated 390 000 deaths in the USA annually 
are attributable to smoking (29). In contrast, 
oral cancer is the only cancer conclusively 
linked to smokeless tobacco use, and cancer is 
the only life-threatening condition associated 


with use of these products. Oral cancers. 


account for 2% of all cancer deaths among US 
men and 1% among women (2). This finding 
is in marked contrast to the large proportion of 
deaths in India attributable to oral cancers. 


Attributable risk is defined as the pro- 
portion of disease in the population which 
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could be prevented if the risk factor could 
be removed. In the most recent Surgeon- 
General’s Report, an estimated 92% of oral 
cancers among men and 61% of oral cancers 
among women could be prevented if smoking 
could be eliminated (29). In India, the tobacco 
associated attributable risk ranged from 70% 
to 84% for oropharyngeal cancers (see paper 
by Jayant and Yeole, this volume). Because a 
large proportion of oral cancer among men in 
the USA is due to cigarette smoking, the con- 
tribution of smokeless tobacco to overall oral 
cancer mortality is small. Among American 
women, the prevalence of smokeless tobacco 
use is extremely low, and so the impact of 
smokeless tobacco on the overall oral can- 
cer disease burden is exceedingly small. 
Nevertheless, the impact of smokeless tobacco 
has been significant in some settings. We esti- 
mated that 87% of gingival and buccal muco- 
sal cancers among women in south-eastern 
USA were attributable to the use of snuff and 
that snuff use accounted for the high rate of 
oral cancer there (5). 


SMOKELESS TOBACCO AND ORAL 
SOFT-TISSUE LESIONS 


While an epidemic of mouth cancer arising 
from use of smokeless tobacco has not been 
demonstrated conclusively, there are other 
documented consequences of the use of smoke- 
less tobacco in youth. Oral soft-tissue lesions 
are frequently observed in users of smokeless 
tobacco (Table 5). Three studies (51-53) have 
specifically addressed the occurrence of oral 
lesions in US grammar school (roughly, ages 


Table 5 


Prevalence of oral soft-tissue lesions in smokeless tobacco-using youth and adults 


Population Ref. 
no. 
Rural students in Colorado 52 
Urban students in Colorado 51 
Students in Georgia 53 


Finnish military recruits 54 


Prevalence Type of lesion 
(%) 
63 Modified Axell scale 
49 Modified Axell scale 
Pas Furrowing, white, opalescent 
44 Wrinkled, gray/white, elevated 
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10-13) and high-school youth, Use of smoke- 
less tobacco in these studies of 400-1100 stu- 
dents ranged from 11-13%. Oral lesions, 
detected by trained oral examiners unaware of 
the students’ tobacco habits, were found in 
23-63% of those reporting current use of 
smokeless tobacco; the prevalence of lesions in 
nonusers of smokeless tobacco was apparently 
0%. 


In two of the studies, the appearance of 
the lesions was classified according to a scheme 
developed by Greer and Poulson (51) into 
three degrees: from mild lesions, involving 
slight wrinkling and no colour changes, to 
degree-three lesions with furrows, thickening/ 
wrinkling of the mucosa and colouring of red 
or white. While 41-50% of the lesions were 
degree-one or mild, 14% of the lesions in one 
study (51) and one-third of the lesions in the 
other (52) were classified as degree-three. 
Lesions were localized in those areas of the 
anterior oral vestibule where the tobacco was 
routinely placed. In the third report, the 
lesions were described as involving ‘a mild 
increase in opalescence and whiteness, with 
slight furrowing’ (53). A study of Finnish mil- 
itary recruits (54) found that 11% of the 441 
recruits used oral snuff, and 44% of those users 
had lesions described as ‘grayish white, wrin- 
kled and elevated’. In a recent study of adoles- 
cent athletes, leukoplakia was found in 5% 
among the 8% of the athletes using smokeless 
tobacco (55). 


Biopsies were not usually done in these 
studies of high-school students. However, in 
the Finnish study, biopsies of the lesions 
showed a variety of abnormalities, including 
epithelial thickening and partial keratinization 


(54). 


In the USA, professional baseball players 
have a long-standing reputation for using 
smokeless tobacco. A recent study of these 
players (56) has shown a high prevalence 
(36%) of use of these tobacco products and a 
high (27%) frequency of oral lesions among 


users. The investigators estimated that users 
were five times more likely to have a soft-tissue 
lesion than controls. 


Leukoplakia is well known to be, present 
concurrently with oral cancer in older people 
(3); also, areas of leukoplakia, especially nodu- 
lar leukoplakia, undergo malignant transfor- 
mation (57). Less is known about the natural 
history of these less severe lesions, which 
appear with such high frequency in young 
users or long-term users. Of the two Colorado 
studies, one reported that two of the students 
were aware that a white oral ‘callous’ had dis- 
appeared after they stopped their smokeless 
tobacco habits (51). There also seems to be 
considerable anecdotal evidence from dentists 
who see these lesions and state that they disap- 
pear with discontinuation of use of the product 
or movement of the tobacco to another place in 
the mouth. The Finnish study also found that 
the few recruits who had stopped their snuff 
habit had a normal oral mucosa, suggesting 
that any changes that had been evident before 
had regressed (57). The characteristics of oral 
soft-tissue lesions in youth are summarized in 


Table 6. 
Table 6 


Oral lesions in smokeless tobacco-using youth 


@ Very common 

Many are degree-| 

Not associated with pain/discomfort 

Often reported seeing a dentist recently 
Occur in heavy users of smokeless tobacco 


Can appear with short duration of habit 


Regression with disuse of smokeless tobacco 


Besides the oral mucosal lesions found in 
smokeless tobacco users, the other major oral 
consequence of smokeless tobacco use is gingi- 
val recession (58). Numerous case reports 
describe gingival recession in smokeless to- 
bacco users. Several cross-sectional studies, 
involving dental examinations and ques- 
tionnaire administration, have also provided 


nformation on this consequence of smokeless 
obacco use (Table 7). Gingival recession was 
evident on at least one surface in 26-60% 
among the smokeless tobacco-using adoles- 
Sents and young adults in these studies. The 
applicability of these findings to Indian popu- 
lations using tobacco-containing pan (betel 
quid) is unclear. In the USA, gingival reces- 
sion would appear to be directly associated 
with the physical placement of smokeless 
tobacco, especially snuff, in specific areas adja- 
cent to the teeth and gingivae for prolonged 
periods. 


Table 7 


Gingival recession in smokeless tobacco-using adolescents“ 


Population Ref. Sample % with 
no. gingival 
lesions 
Urban students in 51 117 26 
Colorado 
Rural students in 52 56 yA) 
Colorado 
Students in oo Ye 60 
Georgia 


*Adapted from: ref. (58) 


SMOKELESS TOBACCO USE AND 
OTHER HEALTH EFFECTS 


Smokeless tobacco contains nicotine. The 
maximum levels of nicotine in smokers and 
snuff users are similar. Among smokeless 
tobacco users, peak levels are achieved as rap- 
idly as for smokers, but these levels remain 
higher for a longer period of time than among 
smokers (59). 


Some of the reported health effects derive 
from the nicotine content of the smokeless 
tobaccos. Increased blood pressure and heart 
rate have been observed in people studied 
under laboratory conditions during and after 
use of smokeless tobacco and smoking prod- 
ucts (59). Nicotine may not be the only con- 
tributor to blood pressure effects, as sodium 
levels are high in some brands (60). Smokeless 
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tobacco use has been linked to hyper- 
cholesterolaemia in one epidemiological study 
(61). In that study, 2840 men, who were part 
of a health examination programme, received a 
questionnaire on habits, underwent a fitness 
test and had blood drawn. The 93 smokeless 
tobacco users were found to be 2.5 times 
more likely than nonusers to have hyper- 
cholesterolaemia, defined as a serum choles- 
terol level of 6.2 mmol/L or greater, than non- 
users, controlling for age, education, fitness 
and smoking. Relative risks were smaller 
for daily smokers of 1-20 cigarettes and more 
than 20 per day, who had 1.5 and 2.0 times the 
rate of hypercholesterolaemia, controlling for 
smokeless tobacco and other factors. 


SMOKELESS TOBACCO PRODUCT 
LABELLING 


Partly out of concern for the rise in use of 
smokeless tobacco by young men and boys, the 
US Congress passed legislation in 1986 which 
banned radio and television advertising for 
chewing tobacco and snuff and which required 
warning labels (Table 8) for all smokeless 
tobacco products and advertisements. 


Table 8 


Warning labels for smokeless tobacco products and 
advertisements 


@ Warning: This product may cause mouth cancer 

@ Warning: This product may cause gum disease 
and tooth loss 

@ Warning: This product is not a safe alternative to 
cigarettes 


CONCLUSIONS 


Epidemiological research has _ conclusively 
linked smokeless tobacco use to the risk of 
mouth cancer. Evidence suggests associations 
with cancers at other sites; however, definitive 
epidemiological research concerning these sites 
is lacking because of the difficulty involved in 
studying a relatively rare ‘exposure’ and a rare 
cancer. Work on carcinogenesis and the role of 
tobacco-specific nitrosamines supports the epi- 
demiological findings. 
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There appear to be decreasing oral cancer 


rates in very elderly populations in which use 
of smokeless tobaccos is declining, but some 
evidence suggests an increase in oral cancer 
incidence and mortality rates in younger 
adults. However, the role of smokeless tobacco 
in contributing to these increases is unclear. 


A number of special subgroups of the US 


population use smokeless tobacco extensively 
and should be the focus of further epidemiolog- 
ical studies. These heavy users include male 
adolescents and young adults, native Ameri- 
cans and residents of certain US geographical 
areas. 


The sustained epidemic of smokeless 


tobacco use has led to examination of health 
effects other than cancer. Most significant are 
the oral lesions arising in smokeless tobacco 
users. A fuller understanding of the natural 
history of these lesions is needed. The follow- 
up and re-examination of people with lesions 
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An overview of research on oral cancer and 
precancer at the Basic Dental Research Unit 


FALI S. MEHTA 


Basic Dental Research Unit and WHO Collaborating Centre for Oral Cancer Prevention, 
Tata Institute of Fundamental Research, Bombay, India 


Since 1966 the Basic Dental Research Unit has undertaken extensive epidemiological studies on 
oral cancer and precancer in seven areas of India and among Bombay policemen. Using a house- 
to-house approach, the tobacco habits of well over 200 000 villagers were recorded by trained 
interviewers. Cross-sectional studies were then carried out in which these individuals were exam- 
ined by dentists for the presence of oral cancer and precancerous lesions, and about 66 000 of the 
villagers in four cohorts were re-examined annually over 10 years. All oral lesions were photo- 
graphed in colour, and several hundred biopsies and smears for cytological examination were 
obtained from the lesions. Oral cancer and precancerous lesions were strongly associated with 
tobacco use, and in most instances the oral cancer originated from precancer. It was also demon- 
strated that it is possible to make people quit their tobacco habits, thereby leading to a decreased 
incidence of precancer. Several other strategies for the control of oral cancer were tried, such as 
using basic health workers for primary and secondary prevention and mouth self-examination 
techniques for early detection; these are being further investigated. 


INTRODUCTION 


As early as 1908, a high frequency of oral 
-ancer was observed in some parts of India 
1,2) and was suspected to be due to the wide- 
spread habit of betel-quid chewing — a habit 
unknown in the western world. Subsequently, 
several studies convincingly demonstrated the 


dental out-patients in four cities in India 
(9-12) showed that the prevalence of leukopla- 
kia was high and that it was strongly associa- 
ted with tobacco chewing and smoking. Very 
little information was available, however, from 
population-based studies on the prevalence 
and incidence rates of oral cancer and precan- 


+tiological role of betel-quid chewing and other 
orms of tobacco use in oral cancer (3-7). 


Oral cancer was often observed to be pre- 
ceded by or associated with leukoplakia, i.e., a 
white patch in the oral mucosa. This lesion 
was thus termed precancerous. The distribu- 
ion of the location of leukoplakias and their 
association with tobacco habits were similar 
0 those seen in cases of oral cancer. 
Furthermore, leukoplakias generally occurred 
n individuals who were younger than oral 
-ancer patients. Studies among 4000 Bombay 
yolicemen (8) and surveys among 35 000 


cer and the natural history of oral precancer. 


In 1964, the Basic Dental Research Unit 
was established at the Tata Institute of 
Fundamental Research with the objective of 
investigating the natural history of oral 
precancer, with the ultimate aim of develop- 
ing preventive strategies for oral cancer. 
The hypothesis was that better knowledge 
of oral precancer would help in_ evolving 
effective strategies for primary and secondary 
prevention of oral cancer. A grant was 
obtained from the National Institutes of 
Health, USA. Following this, in 1966, extensive 
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epidemiological studies were initiated among 
50 915 villagers in five districts of four states of 
India. 


MATERIAL AND METHODS 


On the basis of results from prior studies 
(9-12), several methodological points were 
considered for our investigation. It was de- 
cided to concentrate on population-based 
epidemiological studies. The above studies 
conducted on specific occupational groups or 
hospital out-patients presented problems for 
generalization; our studies were therefore de- 
signed to be population-based. To make sam- 
ples truly representative of the population, it 
was decided that the individuals would be 
examined on a house-to-house basis rather 
than inviting them to a central place for inter- 
view and examination. It was also planned to 
undertake the investigation in rural areas, as 
very little was known about the type or extent 
of tobacco use and oral cancer problems in 
rural India, where over 85% of the population 
lives. Accordingly, a methodology conducive 
to rural rather than urban areas was devel- 
oped. As per the study design oral examina- 
tions were conducted by dentists, adopting 
internationally accepted, standardized diag- 
nostic criteria. 


The research started as an Indo-US Col- 
laborative Project with Professor Jens J. 
Pindborg of the Royal Dental College and 
Dental Department, Rigshospitalet, Copen- 
hagen, Denmark, as the co-principal investiga- 
tor and Dr James E. Hamner, who is currently 
at the University of Tennessee, as the National 
Institutes of Health (NIH) Project Officer. 
This research is continuing in a phased man- 
ner under the same arrangement. The research 
conducted over the past 24 years can be 
divided into four phases; phase 1 (1966-69) 
consisted of cross-sectional surveys; phase 2 
(1969-77) comprised follow-up studies of co- 
horts of individuals; and phase 3 (1977-88) was 


the behavioural intervention study for primary 


prevention of oral cancer. In the ongoing phase 
4 of the investigation, the emphasis is on evolv- 
ing additional strategies for oral cancer pre- 
vention. The division into four phases is con- 
ceptual rather than chronological, as various 
phases overlap. 


Phase 1: Cross-sectional studies, which began 
in 1966, were conducted in seven areas of 
India (Fig. 1). The sample size in these sur- 
veys ranged from 5000 to over 100 000, total- 
ling about 200000 individuals. In Erna- 
kulam, Srikakulam, Bhavnagar, Darbhanga, 
Singhbhum and Goa, villages were sampled 
randomly. The most important findings to 
emerge from these studies were that tobacco 
use was very common and was practised as 
various different forms of chewing and smok- 
ing (see paper by Bhonsle et al., this volume). 
The studies also characterized the prevalence 
rates of oral cancer and precancerous lesions 
and conditions, their association with different 
tobacco habits, and the clinical, cytological 


and the histological features of these lesions 
(13). 
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Fig. 1. Map of India showing areas of 
investigation 


Phase 2: This phase consisted of follow-up 
studies of four cohorts, each for 10 years. The 
original cohort of 4000 Bombay policemen 
(8) was followed-up after interval of 5 and 10 
years (14, 15); and three cohorts of over 10 000 
individuals each were followed up annually 
in Bhavnagar, Ernakulam and Srikakulam. 
Major findings from this phase were that all 
new leukoplakias developed only among to- 
bacco users, and that oral cancer was almost 
always preceded by a clinically diagnosable 
precancerous state (16). This phase also pro- 
vided the malignant transformation rates for 
different lesions, their natural history (such as 
persistence, regression and recurrence) and the 
long-term behaviour of epithelial dysplasia. 


Phase 3: Phase 3 consisted of the intervention 
study. Its main objectives were to educate 
tobacco users to stop their tobacco habits and 
to study the effect of habit cessation on the 
risk for oral precancer. For this study three 
cohorts, each of 12 000 tobacco users, in Bhav- 
nagar, Ernakulam and Srikakulam districts 
were selected. The results after one, five and 
eight years (17-19) of intervention showed that 
it was possible to educate and motivate villag- 
ers to stop their tobacco habits and that this 
led to a reduction in the risk for oral cancer. 
The 10-year results showed similar results (see 
paper by Gupta et al., this volume). 


Phase 4: The results from phases 1, 2 and 3 
demonstrated that primary and secondary pre- 
vention of oral cancer was feasible, at least in 
the research that had been set up. Phase 4 was 
initiated with a view to finding out whether 
primary and secondary prevention of oral can- 
cer was feasible within the existing health care 
infrastructure. In the first study, some 53 
basic health workers of the Kerala Govern- 
ment Health Department in Ernakulam dis- 
trict, were trained to identify high-risk indivi- 
duals and precancerous lesions and in early 
detection of oral cancer. During their routine 
house-to-house visits, the health workers 
examined about 39 000 high-risk individuals; 
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they detected 20 oral cancers during one year. 
Estimates of the specificity, sensitivity and pre- 
dictive values of their diagnoses were found to 
be within acceptable limits (20). 


It has been our experience that even after 
early detection of oral cancer, individuals do 
not opt for treatment and do not therefore get 
the benefit of early detection (21). In order to 
motivate such individuals, as well as testing a 
new, low-cost strategy, the concept of mouth 
self-examination is being tried for early detec- 
tion of oral cancer. Individuals in selected 
villages are being educated and motivated to 
conduct mouth self-examination and are being 
monitored for the efficacy of early detection of 
oral cancer through this method. The accepta- 
bility, feasibility and compliance rates are also 
being investigated. 


Another strategy being tested in this 
phase is the use of basic health worker level 
individuals, in the prevention of oral cancer. In 
Srikakulam district, five such workers were 
trained in primary prevention and early detec- 
tion of oral cancer, and each was assigned a 
group of villages in which they screened the 
population for oral cancer and precancerous 
lesions and implemented health education pro- 
grammes on tobacco. They referred individu- 
als with precancerous lesions to the temporary 
clinics set up and run by our research team for 
evaluation and other diagnostic procedures. 


DISCUSSION 


This project is probably the longest running 
Indo-US collaborative research in the health 
field. The research outlined above led to many 
important new findings and confirmed several 
conjectures and hypotheses. The methodology 
adopted has been expensive, time-consuming 
and laborious, but it has paid rich dividends. 
It has led to findings that would not otherwise 
have been possible: e.g., tobacco use in various 
forms was found to be highly prevalent in rural 
population; oral precancerous lesions devel- 
oped preponderantly among tobacco users; 
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oral cancer developed mostly among individu- 
als with oral precancer; and it was possible to 
educate villagers about their tobacco habits 
and such education led to a decrease in the risk 
of oral cancer. These findings and several other 
research papers have been published and pre- 
sented at numerous national and international 
conferences. The findings have made a sig- 
nificant impact in India as well as abroad, 
because of their great practical relevance. As 
a mark of recognition, the Basic Dental Re- 
search Unit was designated as the WHO 
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Reverse chutta smoking and palatal lesions 


DinEsH K. Darrary, P. R. Murti and H. T. SHAH 


Basic Dental Research Unit and WHO Collaborating Centre for Oral Cancer Prevention, 
Tata Institute of Fundamental Research, Bombay, India 


In Srikakulam district, Andhra Pradesh, India, chutta is often smoked with the lighted end inside 
the mouth. This habit is responsible for the high incidence of palatal cancer and for specific palatal 
changes. Palatal changes are precancerous, and they include several components, such as kerato- 
sis, excrescences, patches, red areas, ulcerations and non-pigmented areas. Red areas appear to be 
the most dangerous and histologically: 52% of them exhibit epithelial dysplasia. Over a 10-year 
period, 10 palatal cancers arose, all from pre-existing palatal changes; malignant transformation 
occurred only in red areas and patches. During the same period, 75% of the palatal changes 
remained stationary and 14% regressed spontaneously. Cessation of the habit led to higher regres- 
sion rates of palatal changes, and currently this appears to be the most effective method for man- 


aging palatal changes. 


INTRODUCTION 


Chutta is a kind of cigar which is often smoked 
in reverse (i.e., with the lighted end inside the 
mouth) in certain coastal districts of Andhra 
Pradesh and adjoining regions of India (see 
paper by Bhonsle et al., this volume). The 
palatal mucosa is thus exposed to pyrolysed 
tobacco products and intense heat: the temper- 
ature of the mucosa was recorded as 58°C 
during reverse chutta smoking (1). Although 
reverse smoking has been reported in several 
regions in the world (see paper by Pindborg 
et al., this volume), few studies have been 
reported of its effect on oral health. In this 
paper, we describe the effects of this form of 
smoking on the palatal mucosa on the basis of 
extensive epidemiological studies conducted in 
Srikakulam district over the past 24 years. 


EFFECTS OF REVERSE SMOKING ON 
THE PALATAL MUCOSA 

The most serious outcome of reverse chutta 
smoking is oral cancer, specifically squamous- 
cell carcinoma of the palate, and precancerous 
palatal changes. 


Palatal cancer: Palatal cancer is uncommon in 
areas where reverse smoking is not prevalent. 
For instance, palatal cancer constituted only 
3-12% of oral cancers in hospital-based studies 
in areas where reverse smoking is not practised 
(2-5). In contrast, in Visakhapatnam district, 
which borders Srikakulam district and where 
reverse smoking is also widespread, palatal 
cancers formed up to 48% of oral cancers 
among hospital admissions (6,7). 


Epidemiology: In a cross-sectional epidemi- 
ological study of 10 169 villagers, 10 oral can- 
cers (98 per 100 000) were diagnosed; nine of 
them were palatal cancers and all occurred 
among reverse smokers (191 per 100 000) (8). 
In a 10-year follow-up study of these individu- 
als, the annual age-adjusted incidence rate of 
oral cancer was 37 per 100 000 among reverse 
chutta smokers; 10 of the 11 cancers were pala- 


tal cancers (9). 


Clinical aspects: Palatal cancer occurred 
more often among women, and reverse smok- 
ing was more widespread among them. An 
early palatal cancer may appear like a thick 
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keratotic patch (Fig. 1) or as a small, deep 
ulceration. Generally, individuals with this 
disease do not seek medical attention until the 
lesion is advanced. With time, the lesion may 
assume a large exophytic mass filling the entire 
palate, or the ulcerative lesion may advance 
and perforate the palate (Fig. 2). Palatal 
changes may often be discerned adjacent to the 
cancer. 


Palatal changes: Conventional pipe, cigar, 
cigarette or bidi smoking produces leukokera- 
tosis nicotina palati, also known as smokers’ 


Fig. 1. Palatal cancer (C) appearing as a thick 
patch 


Fig. 2. Ulcerative cancer with palatal perforation 


palate. This is characterized by whitening of 
the palatal mucosa, with small umbilicated 
excrescences corresponding to the orifices of 
the palatal salivary glands. These lesions 
are reversible if smoking is discontinued. 
Epithelial dysplasia is rarely found, and these 
lesions are not considered precancerous (see 
paper by Murti et al., this volume). In contrast, 
reverse chutta smoking produces a spectrum of 
diverse palatal changes (9,10), which are pre- 
cancerous (9). In the first study in Srikakulam 
district (8), the prevalence of palatal lesions 
among reverse smokers were recorded as 8.8% 
leukoplakia, 4.6% preleukoplakia and 17.9% 
leukokeratosis nicotina palati. Palatal involve- 
ment was noted in 422 (85%) of the 497 leuko- 
plakia cases and in 168 (57%) of the 296 
preleukoplakias, and of course in all of the 
cases of leukokeratosis nicotina palati. Palatal 
changes associated with reverse smoking thus 
exhibited spectrum of clinical changes, and it 
was not satisfactory to group them under leu- 
koplakia, preleukoplakia or leukokeratosis nic- 
otina palati. Accordingly, a new classification 
for palatal changes encompassing the entire 
spectrum of clinical components was proposed 
(9,10). The annual age-adjusted incidence 
rates of palatal changes (encompassing all 
components) was 24.9 per 1000 among men 
and 39.6 per 1000 among women, and the 
peak incidence was in the 55-64 year age group 


(9). 


Clinical aspects: Palatal changes comprise 
several components (Fig. 3A and B): (i) kerato- 
sis — diffuse whitening of the entire palatal 
mucosa; (ii) excrescences — 1-3-mm elevated 
nodules, often with central red dots corre- 
sponding to the openings of the palatal mucous 
glands; (111) patches — well-defined, elevated 
white plaques; (iv) red areas — well-defined 
reddening of the palatal mucosa; (v) ulcerated 
areas — crater-like areas covered by fibrin; and 
(vi) non-pigmented areas — areas of palatal 
mucosa that are devoid of pigmentation. 


Various of these components occur inde- 
pendently (Fig. 3A), but more often they 


Fig. 3A. Excrescences characterized by 1-3 mm 
nodules 

Fig. 3B. Co-existent palatal changes: (k) keratosis; 
(p) patch; (r) red area; (u) ulcerated area 


co-exist (Fig. 3B). Although the definitions of 
patches, red areas and excrescences appear 
to be analogous to those of leukoplakia, ery- 
throplakia and leukokeratosis nicotina pal- 
ati, the special nomenclature was suggested in 
view of the very frequent co-existence of vari- 
ous components of palatal changes and their 
interchangeability over time. 


Co-existence: Palatal changes can co-exist 
with non-palatal lesions. In a sample of 2710 
reverse smokers with precancerous changes, 
palatal changes alone were observed among 
94.6% of individuals, non-palatal lesions alone 
among 0.2% and a combination of palatal and 
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non-palatal lesions among 5.2% (9). The com- 
ponents of palatal changes can also co-exist 
(Table 1). Keratosis and excrescences co- 
existed most frequently; the combination of 
excrescences and patches was also common. 
Almost the same number of red areas occurred 
either singly or with patches or excrescences. 
All three components were present in 19 indi- 
viduals. Palatal keratosis was observed exclu- 
sively among 569 individuals. 


Table 1 


Co-existence of the components of palatal changes in 
Srikakulam district* 


Red Patches __Excres- 

areas cences 
Red areas 23 25 22. 
Patches 25 175 194 


Excrescences 22 194 1679 


“Source: ref. (9) 

Keratosis only - 569 

Patches+red areast+excrescences - 19 

The diagonal terms denote only one component 


In several instances, there was _ inter- 
changeability over time between patches and 
red areas and red areas and patches, and 
sometimes between excrescences and patches. 
These observations imply that various compo- 
nents of palatal changes are interrelated and 
belong to the same spectrum of clinical change 
rather than as independent entities. 


Histological features: The histological char- 
acteristics of the various components of palatal 
changes were studied in 101 biopsies (10). 
Hyperorthokeratosis, epithelial dysplasia and 
inflammatory cells in the connective tissue 
were observed in 87%, 23% and 55% of the 
biopsies, respectively. Melanin deposits were 
noted in the lamina propria of most of them. 
The epithelium was atrophic in 60% of biop- 
sies from red areas. Epithelial dysplasia was 
observed in 52% of red areas, 25% of excres- 
cences, 20% of ulcerations, 10% of patches 
and in 19% of non-pigmented areas. 
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Natural history: In a six-year follow-up 
study, palatal changes remained stationary in 
75% of individuals, regressed in 14% and were 
variable in 11%, i.e., they regressed, recurred 
and regressed again (9). The regression was 
spontaneous, but the regression rates were 
higher when the habit was discontinued or 
reduced substantially (10,11); 90% of the 
excrescences regressed when the habit was dis- 
continued as compared to 37% when there was 
no discontinuation (10). Similarly, 78% of 
the patches regressed when the habit was 
given up, as compared to 37% spontaneous 
regression. 


Palatal patch in a reverse smoker 
Cancer that developed four-years after 
observation of the patch seen in the Fig. 4A 


Malignant transformation was observed 
for 0.3% of the palatal changes (Fig. 4A and 
B); however, it should also be noted that dur- 
ing the 10-year follow-up period in this area, 
10 of the 11 oral cancers were palatal cancers 
and they arose from pre-existing palatal 
changes (9). In a 10-year intervention study in 
the same area (11), the malignant potential of 
various components of palatal changes was 
evaluated: red areas and patches were found to 
exhibit a high potential for malignant transfor- 
mation (Table 2). 


DISCUSSION 


Although reverse smoking is practised in vari- 
ous forms in different parts of the world (see 
paper by Pindborg et al., this volume), its long- 
term effects have been studied extensively only 
in Srikakulam district. The present overview 
clearly shows that reverse chutta smoking is 
causally associated with palatal cancer and 
palatal changes. The palatal changes are pre- 
cancerous, and most palatal cancers originate 
from them. Of the several components of pala- 
tal changes, red areas and patches seemed to 
be most important from the point of view of 
cancer development. Although 25% of the 
excrescences showed dysplasia of the surface 
epithelium (10), none of the malignancies 
arose from excrescences. Excrescences showed 
higher regression rates, and it was demon- 
strated that they represent an initial reaction 
to reverse smoking and are transient. 


Although reverse chutta smoking affected 
all parts of the oral mucosa, the effect was most 
striking on the palate, where most of the can- 
cers and the precancerous changes occurred. 
The most common non-palatal site was the 
dorsum of the tongue, an area close to the 
lighted end of the chutta; one of the 11 cancers 
(9) among reverse smokers was on the dorsum 
— otherwise an uncommon intraoral location 
for cancer. 


A pertinent question is about the role of 
heat from reverse smoking in the pathogenesis 
of palatal cancer. Palatal cancer and palatal 
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Table 2 


Malignant transformation rates per 1000 for various palatal components 


Component Reverse smokers Conventional smokers 


Components Malignant Components Malignant 


(no.) 
Keratosis 4111 
Excrescences 3431 
Patches 926 
Red areas* 136 
Ulcers 122 


transfor- transfor- 

mation mation 
No. per (no.) No. per 
1000 1000 
— — 656 — — 
— — 577 — — 
i 12 76 — — 
16 118 8 2 250 
vers emia 17 at mes 


*In two individuals, patches turned to red areas before cancer developed 


changes are also observed, although to a lesser 
extent, among conventional chutta smokers but 
are most common among reverse smokers. 
This may mean that heat plays an important 
role in the pathogenesis. Interestingly, applica- 
tion of chutta smoke condensate in acetone to 
the skin of Swiss mice and albino rats followed 
by exposure to heat resulted in skin cancers in 
79% of the 14 animals. In contrast, none in an 
untreated group, a group treated with tobacco 
tar alone, a group given heat alone or a group 
given acetone alone developed cancers (1). 
The authors concluded that heat functions as 
a co-carcinogen and accelerates neoplastic 
change. 


No reports have been made so far, on 
the treatment of palatal changes. Their 
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Bidi smoking and betel-quid (pan) chewing are the most common forms of tobacco use in 
Ernakulam district. They are strongly associated with oral cancer, various precancerous lesions 
and conditions, and others which do not seem precancerous. Nodular leukoplakia and submucous 
fibrosis are a very high-risk precancerous lesion and condition, respectively; other clinical types of 
leukoplakia also indicate a significant risk for oral cancer. Malignant transformation was not asso- 
ciated with leukoedema, leukokeratosis nicotina palati, palatal erythema, central papillary atro- 
phy of the tongue, pan-chewer’s lesion or oral lichen planus-like lesion. Most of these oral lesions 
remained stationary, some regressed and few recurred; submucous fibrosis, however, did not 
regress. Overall, tobacco use was found to influence the entire natural history of precancer, indi- 
cating the need to implement tobacco control measures. 


INTRODUCTION 


Ernakulam district in the State of Kerala, is on 
the south-western coast of India. In 1966, at 
the time of initiation of our epidemiological 
studies, the district had an area of 3340 km? 
and a population of 1 859 913 (1961 census). 
Bidi smoking and betel-quid (pan) chewing 
are the main forms of tobacco use in this area 
(see paper by Bhonsle et al., this volume). In 
this paper we describe the oral health conse- 
quences of these forms of tobacco use on the 
basis of various epidemiological studies con- 
ducted over the past 24 years. 


MATERIAL AND METHODS 


Three main studies were conducted in 
Ernakulam district (Table 1). Phase 1 was a 
cross-sectional study among 10 287 villagers 
aged 15 years and over in 14 karas (kara is a 
smallest sampling unit) selected by random 
sampling (1). Some 59% of these individuals 
were tobacco users. Phase 2 was a 10-year 


prospective study of those examined in phase | 
(2). Phase 3 was an intervention trial in a new 
sample of 12 212 tobacco users in 23 karas (3). 
It consisted of a base-line survey and a 10-year 
follow-up of these individuals. An additional 
survey was carried out among 5099 people in 
five karas in the Parakadavu area (4), and peo- 
ple with lesions and matched controls were 
followed-up annually. 


Prior to examination, the frequency of 
tobacco use, i.e., the number of times per day 


Table 1 


Main studies conducted in Ernakulam district 


reer 


Studies Population Tobacco 
(no.) users (%) 

Phase 1 and 2 (1966-77) 10 287 59% 

Phase 3 (1977-88) 12 212 100% 

Parakadavu survey (1971) 5 099 55% 

Pe RTS eed A Eel Oe oe en 
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an individual smoked or chewed tobacco, the 
duration of such habits and other relevant 
details were recorded by trained interviewers. 
Examinations were conducted in a house-to- 
house approach, and selected oral lesions were 
recorded as per standardized criteria (1,5). All 
lesions were photographed in colour at the 
initial diagnosis and subsequently whenever 
necessary. Several hundred oral lesions were 
biopsied, and smears were obtained for cyto- 
logical examination as per the requirement of 
the particular survey. 


LESIONS ENCOUNTERED 


Almost all of the oral lesions were observed 
only among tobacco users. In this paper, the 
lesions can be grouped broadly as shown below 
on the basis of their frequency in groups with 
different habits. 


Predominantly associated with smoking: (i) 
leukoedema; (ii) leukokeratosis nicotina palati; 
(iii) palatal erythema; and (iv) central papil- 
lary atrophy of the tongue 


Predominantly associated with chewing: (i) 
pan-chewer’s lesion; (ii) oral lichen planus-like 
lesion; and (iii) oral submucous fibrosis 


Associated with smoking and chewing (mixed 
habit): (i) leukoplakia and preleukoplakia; (ii) 


oral lichen planus; and (iii) oral cancer 


LESIONS PREDOMINANTLY 
ASSOCIATED WITH SMOKING 


As mentioned earlier, bidi smoking is the most 
popular smoking habit, especially among men 
in this area. Overall, 17% of the 10 287 indi- 
viduals examined in phase | smoked bidis (1). 


Leukoedema: This is a chronic mucosal condi- 
tion in which the oral mucosa has a grey, opa- 
que appearance (Fig. 1) as though a greyish 
film were hanging over it like a veil. When the 
mucosa is stretched the lesion disappears, only 
to reappear when it is relaxed. 


Epidemiology. The prevalence of leuko- 
edema was 0.4%. About 16 (62%) of the 26 


Fig. 1. Leukoedema (L) in the buccal mucosa of a 
bidi smoker 


leukoedemas were seen among bidi smokers 
and the rest in people who smoked and chewed 
(1). The annual age-adjusted incidence rate of 
this lesion was 2.5 per 1000; it was 3.8 per 1000 
among smokers (2). 


Histological features: Leukoedema was char- 
acterized by accumulation of spongy vacuo- 
lated cells in the superficial epithelial layer, 
ballooning cells in the stratum spinosum and 
epithelial hyperplasia (6). 


Natural history. Of the 87 leukoedemas 
(includes incidence lesions) followed-up over a 
10-year period, 64% remained stationary and 
36% regressed; no malignant transformation 
was observed (2). 


Leukokeratosis nicotina palati: This lesion 
which is commonly seen among conventional 
smokers, consists of a greyish-white palate 
with small nodular excrescences having small 
central red dots, corresponding to the inflamed 
orifices of the minor salivary glands (Fig. 2). 


Epidemiology: The prevalence of this lesion 
was 0.3%; 52% of the 31 lesions occurred 
among bidi smokers (1). The annual age 


Fig. 2. Leukokeratosis nicotina palati in a 
bidi smoker 


adjusted incidence rate among smokers was 
1.7 per 1000; it was 0.7 per 1000 in those who 
smoked and chewed (2). 


Natural history. Over a 10-year period, 
66% of the 44 lesions remained stationary, 
34% regressed spontaneously and none show- 
ed malignant transformation (2). 


Leukokeratosis nicotina palati observed 
among conventional smokers must be distin- 
zuished from the palatal changes associated 
with reverse chutta smoking (see paper by 
Daftary et al., this volume). Palatal changes in 
reverse smokers are multimorphic and precan- 
cerous, whereas leukokeratosis nicotina palati 
exhibits neither great variability nor malignant 
transformation. 


Palatal erythema: Palatal erythema is marked 
by a diffused erythematous hard palate (Fig. 
3A), occasionally extending to the soft palate. 


Epidemiology: Of the 69 lesions observed 
among 7216 tobacco users (Table 2), 87% 
occurred among smokers, especially bidi smok- 
srs. This lesion was observed in only three 
women, which corresponds to the low preva- 
ence of bidi smoking among women. 


Clinical aspects: The lesion occurred either 
ndependently or sometimes with other lesions. 
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Fig. 3A. Palatal erythema in a didi smoker 


Fig. 3B. Palatal erythema with papillary 
hyperplasia in a didi smoker 


Fig. 3C. Regression of palatal erythema shown 
in Fig. 3A, following discontinuation 
of smoking; note loss of 
pigmentation 
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Table 2 


Distribution of individuals with palatal erythema according 


to habit and sex 
fee ie ee ee ee 


Habit Men Women Total 
(n=6978) (n=238) (n=7216) 
ee ee ee ee a ee 
Smoking 58 (88%) 2 (67%) 60 (87%) 
Smoking & 8 (12%) 1 (33%) 9 (13%) 
chewing 
Total 66 (100%) 3 (100%) 69 (100%) 


About 10% of the lesions were associated with 
palatal papillary hyperplasia (Fig. 3B) and 
25% with central papillary atrophy of the 
tongue and bilateral commissural leukopla- 
kias. This triad of lesions is comparable to the 
‘multifocal candidiasis’ described in western 
literature (7). 


Natural history. Over a 10-year period, 
35% of the 69 lesions persisted, 56% regressed 
and 9% were transient, i.e., they regressed, 
recurred and regressed again (Table 3). In- 
terestingly, the highest percentage (60%) of 
persistent lesions was seen among people who 
did not give up their smoking habits, while the 
highest percentage (75%) of regressed lesions 
occurred among those who discontinued or 
reduced smoking substantially (Fig. 3A and 
C). Most of the transient lesions were asso- 
ciated with inconsistent habit practices, 
i.e., among those who stopped their habits, 


restarted and stopped. These observations 
clearly indicate that palatal erythema is caused 
by smoking, particularly bidi smoking. 
Central papillary atrophy of the tongue: This 
lesion has also been described in the literature 
as median rhomboid glossitis and localized 
atrophy of the tongue papillae (1). It consists 
of a well-defined, oval, pink area in the centre 
of the dorsum of the tongue devoid of lingual 
papillae (Fig. 4A). 


Epidemiology: The prevalence of this lesion 
was 1%; it was present among 2.2% bidi smok- 
ers, 1.6% cigarette smokers and 0.3% non- 
users of tobacco (1). In the 10-year follow-up 
study, the annual age-adjusted incidence rate 
among smokers was 1.5 per 1000 as compared 
to 0.8 per 1000 among nonsmokers (2). 


Etiology: Central papillary atrophy of the 
tongue, is considered to be due to candidal 
infection, smoking or both (8). In this study, 
central papillary atrophy exhibited a strong 
association with smoking, particularly bzdi 
smoking. This was exemplified by its higher 
prevalence (1) and incidence rates (2) among 
smokers, its long-term behaviour in relation to 
the cessation or reduction of smoking (see 
below) and the observation that 87% of the 
lesions occurred among bidi smokers (8). 
Interestingly, very few women had this lesion, 
due perhaps to the rarity of smoking among 
women. 


Table 3 


Behaviour of palatal erythema according to change in tobacco use over a 10-year period 


Palatal erythema Unchanged/ 
increased 
No. % 
Persistent 15 60% 
Regressed 9 36% 
Transient l 4% 
Total 25 100% 


Tobacco use 


Reduced/ 
stopped Not constant Total. 
No. % No. -%o No. % 
9 23% — 24 35% 
30 75% — 39 56% 
l 2% 4 100% 6 9% 


40 100% 4 100% 69 100% 


Fig. 4A. Central papillary 


tongue in a bidi smoker 


atrophy of the 


Fig. 4B. Regression (repapillation) of the lesion 
shown in Fig. 4A following 
discontinuation of bidi smoking 


Clinical aspects: Most of the 182 lesions 
studied were pink to dark-pink, oval or 
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elongated; some were rhomboid or irregular 
(8). The mean length was 2.7 cm and the 
breadth, 1.3 cm. They were generally smooth, 
but some were fissured. In 69% of cases the 
lesion occurred independently; 14% had co- 
existent palatal erythema and 8% had leu- 
koplakia. A triad of central papillary atrophy, 
bilateral commissural leukoplakia and palatal 
erythema, comparable to the ‘multifocal candi- 
diasis’ described in western literature (7) was 
seen in 3% of cases. The remaining occurred 
with other lesions. Central papillary atrophy of 
the tongue must be distinguished from the 
atrophic candidiasis reported among people 
with human immunodeficiency viral infection 


(9). 


Histological features: This lesion was mark- 
ed by the absence of tongue papillae, the 
presence of slight parakeratinization of the epi- 
thelial surface, long slender reteridges and 
occasional pseudocarcinomatous hyperplasia. 
Chronic inflammatory cell infiltrate, chiefly of 
lymphocytes, was usually present within the 
epithelium and in the lamina propria. In a 
single periodic acid-Schiff section study of 12 
biopsies, candidal hyphae were observed in 


67% (8). 


Natural history. Some 50% of the 182 
lesions that were observed for 10 years were 
persistent (8), 43% regressed, 1.e., repapil- 
lated, 5% regressed and recurred and 2% 
showed inconsistent behaviour (regressed, 
recurred and regressed). The highest percent- 
age (65%) of persistent lesions was found 
among people who did not stop or reduce their 
habits, while the highest percentage (87%) of 
regressed lesions (Fig. 4A and B) was seen in 
those who stopped their habits. None of the 
lesions progressed to cancer. 


LESIONS PREDOMINANTLY 
ASSOCIATED WITH BETEL-QUID 
CHEWING 


Tobacco was most often chewed as an ingre- 
dient in betel quid (pan) by 33% of the women 
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and 35% men in Ernakulam district (see paper 
by Bhonsle et al., this volume). Betel-quid 
chewing inevitably stains the mucosa bright 
red, due to the formation of o-quinone from 
water-soluble polyphenols, notably, leuco- 
cynidins, at the alkaline pH of 8-9 via second- 
ary reactions (10). These stains can be washed 
clean or disappear with abstinence from chew- 
ing; however, it is not unusual to see persons 
with perpetually stained mucosa. 


Fig. 5. Pan-chewer’s lesion 


Pan-chewer’s lesion: This lesion consists of a 
thick brownish-black encrustation on the buc- 
cal mucosa (Fig. 5) at the site of placement of 
the betel quid. It was often seen among heav- 
ily addicted betel-quid chewers. It could be 
scraped off with a piece of gauze; it regresses 
spontaneously, more frequently when the habit 
is discontinued. 


Epidemiology: The annual age-adjusted 
incidence rate of this lesion was 28 per 1000 
among male chewers and 17.4 per 1000 among 
female chewers (2). 


Histological features: These lesions showed 
pale-staining parakeratin-like surface layers of 
epithelium, containing round nuclear rem- 
nants, ballooning and vacuolated cells and 
epithelial hyperplasia. 


Natural history. Pan-chewer’s lesion is a 
specific entity and rarely progresses to leuko- 
plakia. Over a three-year observation period, 
26% of the 532 observed lesions were persist- 
ent, 45% regressed spontaneously and 29% 
recurred; malignant transformation was not 
observed in these lesions (2). 


Oral lichen planus-like lesion: A characteristic 
lesion consisting of white, wavy, parallel, non- 
elevated striae that do not crisscross (Fig. 6A) 
(as in lichen planus) was observed. Some- 
times, these striae radiate from a central ery- 
thematous area (Fig. 6B) at the site of place- 
ment of the betel quid. 


Epidemiology: The prevalence of this lesion 
among 5099 individuals in Parakadavu was 
0.7% (4). About 89% of the lesions occurred 
among betel-quid chewers and 11% among 
people with mixed habits. In a 10-year follow- 
up study of 10 000 villagers in Ernakulam dis- 
trict, the annual age-adjusted incidence rates 
among men and women were 0.7 and 2.2 per 
1000, respectively (2). The peak incidence for 
women was in the 45-54-year age group. The 
incidence was zero among smokers and non- 
users of tobacco; 4.3 per 1000 among women 
who chewed. This lesion is thus entirely associ- 
ated with betel-quid chewing. 


Clinical aspects: The striae seen in these 
lesions were very fine, like fingerprints, and 
always occurred in the buccal mucosa and 
mandibular groove, locations which are in inti- 
mate contact with the betel quid. 


Histological features: The lesion shows para- 
keratinized atrophic epithelium, liquifeca- 
tion degeneration of the basal-cell layer and a 
band-like inflammatory cell infiltrate contain- 
ing lymphocytes and plasma cells (4). Unlike 
lichen planus, this lesion shows hyper- 
parakeratosis, and plasma cells in the jux- 
taepithelial region. 


Natural history: A total of 42 lesions were 
followed-up for four years; 79% remained sta- 
tionary, 21% regressed and two of the 


Fig. 6A. Oral lichen planus-like lesion in 
buccal mucosa 

Fig. 6B. Radiating striae from a central 
erythematous area at the site of 
placement of betel quid 


nine regressed lesions recurred (2). Although 
the histological features were similar to those 
of oral lichen planus, in view of its complete 
association with betel-quid chewing, it is 
regarded as a specific entity. 


Oral submucous fibrosis: This is a chronic oral 
mucosal condition marked by rigidity of the 
mucosa of varying intensity (Fig. 7) due to 
ibro-elastic transformation of the juxta- 
-pithelial layer, resulting in progressive in- 
ibility to open the mouth (Fig. 8). When the 
ongue is involved, it is shrunken and hard 
Fig. 9), with restricted mobility. Occasionally, 
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Fig. 7. Buccal mucosal involvement with 
blanching in oral submucous fibrosis 


Fig. 8. Limited oral opening in submucous 
fibrosis; also shows shrunken tongue with 
impaired protrusion 


pharyngeal and oesophageal involvement have 
also been observed. Submucous fibrosis occurs 
predominantly among Indians, Indians settled 
abroad and to a lesser extent in other Asiatics. 
Areca-nut (Areca catechu) chewing in any form 
is currently believed to be the primary etiolog- 
ical agent for this condition (11-13) (see also 
paper by Sinor et al., this volume); areca nut is 
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an indispensable ingredient of betel quid (see 
paper by Bhonsle e¢ al., this volume). 


rae 


Fig. 9. Involvement of the tongue marked by 
absence of lingual papillae and restricted 
protrusion; note a homogeneous 
leukoplakia (L) on the dorsum and loss of 
pigmentation from the vermilion borders 


Epidemiology: The prevalence (1,14) and 
the incidence (2) rates of submucous fibrosis 
are high in Ernakulam district as compared to 
other areas of India. The overall prevalence 
was 351 per 100 000; it was highest (1090 per 
100 000) among betel-quid chewers (Table 4). 
The annual age-adjusted incidence rate was 7 
per 100 000 among men and 17 per 100 000 
among women (2); all new cases occurred 
among betel-quid chewers. The prevalence 
rates seem to be too high in comparison with 
the incidence rates because this condition does 
not regress like other precancerous lesions. 


Clinical aspects: Submucous fibrosis affects 
people of each sex, but a definite female pre- 
dominance was observed in Ernakulam (2,14), 
which was related to the extent of areca-nut 
(betel-quid) chewing (12). For example, in this 
area, most of the betel-quid chewers were 
women, so there were more women with this 
condition. Submucous fibrosis occurs in the 
age range 20-40 years, with some regional var- 
iation; for instance, the mean age of individu- 
als with this condition in Pune was lower (37 
years) than that in Ernakulam (51 years) 


Table 4 


Prevalence of oral submucous fibrosis according 
to tobacco habit’ 


Habit No. Prevalence 
examined No. Per 100 000 
No habit 4 210 9 48 
Smoking 2 272 — — 
Chewing 2 661 29 1090 
Mixed 1 106 5 452 
Total 10 249 36 351 


“Source: ref. (1) 

>Past chewers 

38 individuals who chewed pan without tobacco not 
included 


(12). The age of individuals with this condition 
may also depend on the type of areca-nut 
chewing habit and the age at initiation of the 
habit. 


Submucous fibrosis commonly affects the 
buccal mucosa (Fig. 7), retromolar areas and 
soft palate. The frequency of their involve- 
ment varies, however, with geographic area, 
depending on the type of areca-nut chewing 
(12). The earliest and commonest sign of this 
condition is blanching (15), which imparts a 
marble-like appearance to the mucosa. When 
the disease is fully developed, palpable fibrous 
bands develop in the buccal mucosa, soft pal- 
ate and rima oris; they run vertically in the 
buccal mucosa and are circular around the 
rima oris. As the disease progresses, the mu- 
cosa becomes stiff and the oral opening may be 
restricted. Petechial spots resulting from the 
breakdown of connective-tissue support of the 
vasculature were observed in 11% of cases in 
one study (16). Submucous fibrosis is often 
associated with leukoplakia (Fig. 9), oral can- 
cer and pigmentation changes (14). Most 
patients complain of a burning sensation, often 
aggravated by spicy food and excessive or 
decreased salivation. 


Histological features: The most common 
histological features of this tondition are 


epithelial atrophy with juxtaepithelial hyalini- 
zation and collagen of varying density. A 
notable feature was the presence of epithelial 
dysplasia in 26% of cases (17). 


Natural history: Unlike other precancerous 
lesions, submucous fibrosis does not regress, 
either spontaneously or with discontinuation of 
the habit. The most serious aspect of this con- 
dition is its precancerous nature (18). In a 
17-year follow-up of 66 cases, oral cancer had 
developed in 0.4% of cases at the end of 10 
years (2), 4.5% at the end of 15 years (17) and 
7.6% at the end of 17 years (19). In an eight- 
year follow-up study of 25 cases, the relative 
risk of malignant transformation for submu- 
cous fibrosis, compared to that of tobacco users 
without any oral mucosal lesion or condition, 


was 397.3 (20). 


Primary prevention: As mentioned above 
areca-nut chewing in any form is involved in 
the pathogenesis of this condition. There is 
no effective cure, so far, for this condition. 
Discontinuation of all forms of areca-nut and 
tobacco use would probably limit the extension 
of this disease and prevent malignant transfor- 
mation. Stoppage of betel-quid chewing would 
probably lead to a decrease in the incidence 
of submucous fibrosis (21). This approach 
assumes great importance in view of the 
upsurge in mawa and pan masala usage in the 
country (see papers by Bhonsle e¢ al.; Sinor et 
al., this volume). 


LESIONS ASSOCIATED WITH 
SMOKING AND CHEWING 


The combined habit of smoking as well as 
chewing tobacco, mostly in betel quid (pan), 
was practised overall by 11% of the 10 287 
individuals (1); almost all of them were men. 


Leukoplakia: Leukoplakia, literally means a 
white patch. It was hypothesized initially as 
precancerous mainly because of its co- 
existence with oral cancer; it has a similar 
intraoral location as that of oral cancer. 
Leukoplakia is defined as a raised white patch 
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of oral mucosa measuring 5 mm or more, 
which cannot be scraped off and which cannot 
be attributed to any other diagnosable disease. 
This definition does not carry any histological 
connotation (5). 


Epidemiology: ‘The prevalence of this lesion 
in Ernakulam district was 17 per 1000; it was 
highest (61 per 1000) among people with 
mixed habits (Table 5). The annual age- 
adjusted incidence rate was 2.1 per 1000 
among men and 1.3 per 1000 among women; 
the highest incidence (6.0 per 1000) was 
among men who both chewed and smoked (2). 


Table 5 
Prevalence of leukoplakia according to tobacco habit’ 


Habit Total no. Prevalence 
No. per 1000 
No habit 4 210 8 2 
Smoking 2272 48 21 
Chewing 2 661° 47 18 
Mixed 1 106 67 61 
Total 10 249 170 17 


*Source: ref. (1) 
>38 individuals who chewed pan without tobac- 
co not included 


Almost all leukoplakias in India occur 
in tobacco users. A definite dose-response 
relationship between leukoplakia and various 
forms of tobacco use in this area has been 
demonstrated (22). The dose-response rela- 
tionship was stronger for smoking habit than 
for the chewing habit and remained significant 
after taking account of age, sex and type of 
tobacco habit. 


Clinical aspects: Leukoplakias are classified 
into (i) homogeneous; (ii) ulcerated; and (iii) 
nodular types (5). Homogeneous leukoplakia 
is characterized by a raised formation of 
plaques or groups of plaques varying in size, 
with irregular edges (Fig. 10A). The les- 
ions are predominantly white but may also be 
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Fig. 10A. Homogeneous leukoplakia 
Fig. 10B. Ulcerated leukoplakia 
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greyish-yellow. Ulcerated leukoplakia consists 
of an area of ulceration sometimes surrounded 
by keratinized areas, pigmentation or both 
(Fig. 10B). Nodular leukoplakia shows many 
small white nodules on a erythematous base 
(Fig. 10C). Some 75% of the leukoplakias in 
this region were homogeneous, 20% ulcerated 
and 5% nodular leukoplakias (5). The risk for 
cancer varies with clinical type of leukoplakia 


(Table 6). 


Leukoplakias occur from the age of 20 
onwards. For men, the incidence increases 
steadily from the age of 20; for women, how- 
ever, the peak incidence is in the age range 
50-60 years, after which there is a drop (2). 
Most (88%) leukoplakias are located on the 
buccal mucosa, commissures and tongue (5). 
Ulcerated leukoplakias are associated with didi 
smoking and are generally located in the com- 
missures, whereas homogeneous leukoplakias 
associated with bidi smoking occur on the 
commissures and anterior part of the buccal 
mucosa; those associated with betel-quid chew- 
ing and mixed habits are often situated on the 
posterior part of the buccal mucosa. As men- 
tioned above, in some instances commissural 
leukoplakias among didi smokers occurred with 
palatal erythema and central papillary atrophy 
of the tongue, a triad comparable to the 
‘multifocal candidiasis’ reported in western 
literature (7). 


Histological features: Leukoplakias associa- 
ted with betel-quid chewing showed hyperor- 
thokeratosis in 82% and hyperparakeratosis 
in 12%; those associated with mixed habits 
of smoking and chewing showed hyperortho- 
keratosis in 63% and hyperparakeratosis in 
23% (1). Overall, epithelial dysplasia was 
observed in 8%; nodular leukoplakias ac- 
counted for 71% of dysplastic leukoplakias. In 
a study of 723 leukoplakias in different areas of 
India, 14% showed superimposed candidal 
hyphae (23); nodular leukoplakias showed the 
highest frequency of candidal hyphae. 


Natural history: Of the 225 leukoplakias 
studied over a 10-year period, cancer developed 
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Table 6 


Relative risk for malignancy associated with various precancerous lesions and conditions* 


Precursor Total Average No. of Transfor- Relative 
lesion/ no. follow-up oral mation per risk 
condition period cancers 100 000 

(years) per year 
Nodular leukoplakia 13 2.8 6 16 216.2 32432 
Submucous fibrosis 25 6.0 3 1 986.7 397.3 
Others” 26 2.6 I° 1.5152 303.0 
Ulcerated leukoplakia 105 4.4 l 218.8 43.8 
Homogeneous leukoplakia 489 4.8 3 128.1 25.6 
Lichen planus 344 7 | 78.9 15.8 
None of the above 10 145 7.8 4 5.0 1.0 


eee 
*Source: ref. (20) 

"Includes nonspecific diagnoses, such as red area,,ulcers and benign growth 

“Preceding lesion, red area 


in 4% cases, 47% remained stationary, 42% 
regressed and 7% recurred (2). 


Malignant transformation was most fre- 
quent (21%) in nodular leukoplakias (Fig. 11A 
and B), as compared to 2% in homogeneous 
leukoplakia (2). In another study (Table 6), 
nodular leukoplakia showed the highest re- 
lative risk (3243.2) among all precancerous 
lesions and conditions for developing into oral 
cancer, as compared to the risk for people with 
tobacco habits but no oral lesion. 


Preleukoplakia: This lesion can be considered 
a precursor lesion to leukoplakia. It consists 
of a low-grade or very mild reaction of the 
mucosa, appearing as a grey or greyish-white 
but never completely white area with a slight 
lobular pattern and indistinct borders blend- 
ing into the adjacent normal mucosa (5). The 
prevalence of this lesion was 2.4%; it was seen 
more often among people who chewed and 
smoked (5). The annual age-adjusted inci- 
dence rate was 3.1 per 1000 among men and 
0.2 among women; the incidence was high- Pom: r x 
est (5.6 per 1000) among men who smoked Fig. 11A. Nodular leukoplakia in the buccal 


and chewed (2); of the 309 preleukoplakias nico 
followed-up over a 10-year period, 15% prog- Fig. 11B. 


ressed to leukoplakia and two cases to cancer. 
Vi< 
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Oral lichen planus: Oral lichen planus is 
primarily a dermatological disorder. Various 
mucosal surfaces may be involved in this 
condition, either independently, concurrently 
with cutaneous involvement or serially. Oral 
mucosa, however, is, more frequently affected 
mucosal location. Oral lesions are suspected to 
possess some cancer potential. Interestingly, in 
our study oral lichen planus was found to be 
strongly associated with tobacco habits. 


Epidemiology: The overall prevalence of 
oral lichen planus was 1.5%; it was highest 
(3.7%) in those people with mixed habits and 
lowest (0.3%) in nonusers of tobacco (24). The 
annual age-adjusted incidence rate was 2.1 
and 2.5 per 1000 among men and women, 
respectively. It was highest (8.2 per 1000) 
among men who smoked as well as chewed 
tobacco; among women it was highest (4.5 per 
1000) in chewers (2). The relative risk for oral 
lichen planus was highest (13.7) among those 
who smoked and chewed tobacco (25). 


Clinical aspects: Oral lesions are diagnosed 
on the basis of presence of Wickham’s striae. 
Oral lichen planus occurred predominantly 
among women. The buccal mucosa was the 
most favoured location. Oral lichen planus 
occurred in diverse morphological forms such 
as reticular, annular, linear, erosive or ulcer- 
ated and pigmented forms; of these, 20% were 
erosive or ulcerated lesions (24) and about 
11% were associated with pigmentation (26). 


Histological features: Sixty lesions were 
studied microscopically and epithelial atrophy 
was observed in 82%, hyperortho or hyper- 
parakeratosis in 90%, and Civatte bodies in 
78%. Band-like juxtaepithelial inflammatory 
cell infiltrate was present in all biopsies (24). 


Natural history: Most oral lesions persisted; 
some regressed and recurred. The regression 
rates were highest in nonusers of tobacco and 
lowest in people with mixed habits (2). The 
malignant potential of this condition was 
assessed in 722 affected individuals (27): over a 


10-year period (mean, 5.1 years), oral cancer 
developed in three patients (0.4%) who had 
erosive (atrophic) lesions; all of them used 
tobacco. In an eight-year follow-up study of 
344 individuals with oral lichen planus (20), 
the relative risk for malignant transformation 
was 15.8 (Table 6); this, did not, however, 
attain the 5% significance level. Overall, the 
high prevalence and incidence rates among 
tobacco users as well as its natural history 
strongly support the hypothesis that tobacco 
does play an important role in this condition. 


Oral cancer: The term oral cancer is used in 
this paper to denote squamous-cell carcinoma, 
which comprises over 95% of all oral malig- 
nancies in Kerala. This disease is the most 
serious oral health consequence of tobacco 
use. Earlier hospital-based studies showed oral 
cancer to be the most frequent cancer in 
Kerala (28,29). More recent data from the 
National Cancer Registry show that among all 
cancers, oral cancer ranks first and third 
among men and women, respectively (30). 


Epidemiology: In a cross-sectional study of 
10 287 individuals in Ernakulam district, 12 
oral cancers were diagnosed (117 per 100 000) 
(1); six were diagnosed among 2661 (225 per 
100 000) betel-quid chewers and six among 
1106 (542 per 100 000) with mixed habits. 
Although there was a substantial number of 
(4210) nonusers of tobacco and (2272) didi 
smokers in this study, no oral cancer occurred 
among them. 


In a 10-year follow-up study of 10 000 
individuals, the annual-age adjusted incidence 
rate of oral cancer was 16 per 100 000; the in- 
cidence was highest (32 per 100 000) among 
people with mixed habits (2). Interestingly, 
although there were substantial person-years 
of observation, none of the cancers occurred 
among nonusers of tobacco or didi smokers. 
The average age of didi smokers in this study 
was low (31.2 years), as compared to 52.1 
years for male chewers, and 43.8 years for 
males who smoked and chewed (1); this 


Fig. 12. Exophytic squamous-cell carcinoma in the 
buccal mucosa with an associated 
leukoplakia 


perhaps explains the absence of oral cancers 
among bidi smokers. Tobacco chewing and 
smoking are recognized as causal factors for 
oral cancer (31-33). Thus, the occurrence of 
oral cancer exclusively among tobacco users in 
Ernakulam substantiates the hazardous nature 
of tobacco. 


Clinical aspects: Oral cancer is predom- 
inantly a disease of the elderly. For exam- 
ple, the average age of oral cancer patients, 
although based on small numbers, was 55 
years (1). The age-specific incidence rates (2) 
showed that the peak occurrence of 57 per 
100 000 per year was among people aged 55 
years and above. 


Oral cancer occurred more often among 
men. The buccal mucosa was the most fre- 
quently involved location in this region, and it 
often co-existed with leukoplakia (Fig. 12) or 
submucous fibrosis; it mostly arose from a 
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precancerous lesion or condition (2,20). In a 
10-year follow-up study, all 12 oral cancers 
developed from precancerous lesions or condi- 
tions (2), while in an eight-year follow-up 
study (20), 15 of the 19 oral cancers developed 
from precancer, giving a relative risk of 69.2. 
The relative risks for oral cancer associated 
with various precancerous lesions were sig- 
nificant for nodular leukoplakia, submucous 
fibrosis and others, including red area, ulcera- 
tions and ulcerated and homogeneous leuko- 
plakia. The risk was not significant for lichen 
planus (Table 6). 


POSSIBLE SOLUTIONS 


This overview demonstrates that bidi smoking 
and betel-quid chewing are detrimental to oral 
health, as they are strongly associated with 
oral cancer, precancerous lesions and other 
mucosal pathologies. In view of these findings, 
specific studies for primary and secondary pre- 
vention were undertaken. Primary prevention 
was found to be feasible and effective (3,34,35) 
(see also paper by Gupta et al., this volume). 
In the above-cited studies, oral examinations 
were conducted by dentists in a research 
set-up. The possibility of early detection of oral 
cancer by paramedical personnel in the gov- 
ernmental health care infrastructure was also 
explored in this area (36), and the results 
were encouraging (see paper by Mehta, this 
volume). 
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Mawa chewing and oral submucous fibrosis in 
Bhavnagar, Gujarat, India 


Pesi N. Sinor, P. R. Murti, R. B. BHONSLE AND P. C. GuPTA 


Basic Dental Research Unit and WHO Collaborating Centre for Oral Cancer Prevention, 
Tata Institute of Fundamental Research, Bombay, India 


Mawa is an areca-nut preparation containing tobacco and lime. Its use is very popular among the 
youth in Bhavnagar. Recently, there has been an increased occurrence of submucous fibrosis in 
this area. A case-control study on submucous fibrosis in Bhavnagar showed a relative risk of 109.6 
for all forms of areca-nut use, 106.4 for mawa chewing and 780.0 for chewing mawa as well as betel 
quid (pan). The relative risks increased with the increase in the duration and frequency of areca- 


nut chewing; a bivariate analysis also showed a multiplicative effect. Clinically, submucous 
fibrosis in Bhavnagar differed in regard to age, sex and location distribution from cases in 
Ernakulam. These variations could be due to the differences in the type of areca-nut chewing in 
these areas — mawa chewing in Bhavnagar and betel-quid chewing in Ernakulam. The findings 
raise several research questions and indicate a need for public health measures against areca-nut 


containing products. 


INTRODUCTION 


Submucous fibrosis is a precancerous condi- 
tion. The malignant potential of this condition 
is due to the atrophic epithelium that is often 
seen in submucous fibrosis and the action of 
carcinogens in tobacco upon it (1). Several 
factors, namely, the use of chillies (Capsicum 
annum and Capsicum frutescens) and nutritional 
deficiency states, were thought to be involved 
in its pathogenesis. Current epidemiological 
evidence highlights areca-nut (Areca catechu) 
chewing as an etiological factor in this condi- 


tion (2-4). 


A marked increase in the occurrence of 
submucous fibrosis has been seen recently, 
especially among the young, in Bhavnagar, 
Gujarat. This increase corresponds to the in- 
creasing popularity of mawa chewing in the 
population, especially among the youth. Mawa 
is a preparation containing thin shavings of 
areca nut with the addition of some tobacco 


and slaked lime (see paper by Bhonsle et al., 
this volume). A case-control study was con- 
ducted to investigate the association between 
mawa and other forms of areca-nut chewing 
and oral submucous fibrosis (5). In this paper 
we describe some of the findings from that 
study and the differences in the clinical charac- 
teristics of the disease associated with mawa 
chewing in Bhavnagar and that with betel- 
quid (pan) chewing in Ernakulam district, 
Kerala. 


MATERIAL AND METHODS 


Submucous fibrosis was diagnosed on the 
basis of the presence of palpable fibrous 
bands, as per the standardized criteria (6) (see 
paper by Murti et a/., this volume). ‘The case- 
control study was conducted in a dental clinic 
in Bhavnagar among 60 consecutive dental 
patients diagnosed with submucous fibrosis. 
Controls matched for age, sex, religion and 
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socioeconomic status were selected from 
among patients attending the same clinic who 
showed no evidence of oral submucous fibrosis 
or any other tobacco-associated oral mucosal 
lesion or condition. Prior to their examination, 
information on the type of areca-nut chewing, 
forms of tobacco use and other relevant infor- 
mation was recorded. All cases were photo- 
graphed in colour. 


The clinical features recorded in Bhav- 
nagar were compared with those of 64 cases of 
submucous fibrosis reported earlier (3) from 
various population-based studies in Erna- 
kulam district, which is about 2000 km south 
of Bhavnagar. 


RESULTS 


An overwhelming majority (97%) of the 60 
individuals with submucous fibrosis in Bhav- 
nagar were men; some 79% of these were 
under the age of 35 years. 


There were no marked differences in the 
smoking habits between the cases and controls, 
implying that smoking is not an etiological 
agent in this condition. 

Table 1 gives the relative risks for differ- 
ent types of areca-nut chewing habits. All cases 


occurred among people who were regular 
chewers of areca nut in one form or another, 
except one who was an occasional chewer. The 
overall relative risks were 109.6 for areca-nut 
chewing, 106.4 for mawa chewing and 780.0 for 
chewing mawa and betel quid. 


Table 2 gives the relationship between the 
duration of chewing and its frequency per day. 
The relative risks increased with duration and 
frequency of the habits. 


Table 3 shows the results of a bivariate 
analysis of the dose-response relationship ac- 
cording to duration and frequency. A multipli- 
cative effect between duration and frequency of 
the chewing is clearly seen. 


Table 4 shows the age and sex distribu- 
tion of submucous fibrosis cases in both areas. 
Most of the (79%) individuals in Bhavnagar 
were in the age range 15-34 years, while in 
Ernakulam 94% were aged 35 years and over. 
This condition occurred overwhelmingly (97%) 
among men in Bhavnagar, whereas only 18% 
of cases were in men in Ernakulam. 


Table 5 shows the location of submu- 
cous fibrosis in the mouth in the two areas. 
The buccal mucosa was affected more or less 


Table 1 


Association of submucous fibrosis with chewing habits* 


Cases 


Chewing habits No. 
No habit 
Areca nut (no mawa)° 5 
Areca nut (no tobacco)4 4 
Mawa 30 
Mawa (with others)° 20 
Overall 60 


Controls 

Relative 

No. % risk 

39 65% 1.0 
7 12% 29.9** 
2 3% 78.0** 
ll 18% 106.4** 
l 2% 780.0** 
60 100% 109.6** 


“Source: ref. (5) 
>Occasional areca-nut chewer 


“Betel quid with tobacco; betel quid without tobacco + tobacco-lime 


**6<0.01 
“Including betel quid without tobacco 
“Mostly betel quid with tobacco 
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Table 2 


Relationship between duration of chéwing (in years), frequency of chewing (per day) and occurrence of submucous fibrosis* 


Cases Controls 
Relative 
Chewing habit No. % No. % risk 
Duration (in years) 
1-5 17 29% 10 47% 1.0 
6-10 16 27% 5 24% LQ 
211 26 44% 6 29% 22 
Frequency (per day) 
1-5 16 27% 10 47% 1.0 
6-15 37 63% 10 48% 2:3 
216 6 10% l 5% 3.8 
Total 59 100% 21 100% 
ne 
*Source: ref. (5) 
Table 3 
Dose-response relationship between chewing habits and submucous fibrosis* 
Duration of chewing 
Frequency of chewing (per day) <5 years >5 years 
Cases Controls RR Cases Controls RR 
2 eine ee SS 
<5 7 6 1.0 10 4 2.1 
25 1] 4 22 33 7 4.0 


a 


“Source: ref. (5) 
equally in both areas, but its involvement in 


Bhavnagar was generally restricted to the 
posterior one-third (Fig. 1). In Ernakulam, 
there was a more generalized involvement of 
the buccal mucosa. The disease was clinically 


Table 4 


Age and sex distribution of submucous fibrosis patients in 
Bhavnagar and Ernakulam districts 


Age (years) Bhavnagar Ernakulam* 

advanced in Bhavnagar and less severe in 
15-24 13 (22%) = Ernakulam. Retromolar areas (100%), soft 
25-34 34 (57%) 4 (6%) palate (95%) and the uvula (55%) were very 
35-44 10 (17%) 17 (27%) frequently affected in Bhavnagar (Fig. 2), but 
245 sg ~o legis less frequently in Ernakulam. The tongue and 
aeamgeere cmpineing eek (ine algae Des et the floor of the mouth were involved in 59% 
aoe and 22%, respectively, in Ernakulam, whereas 
Se eee in Bhavnagar they were either not involved or 
Men 58 (97%) 18 (28%) the involvement was negligible. 
Women B alZ tlie on BO? Seven individuals with this condition in 
ee 60 (100%) 64 (100%) Bhavnagar were siblings from three families. 


No similar observation was made in Erna- 
Source: ref. (3) kulam district. 
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Table 5 


Location distribution of submucous fibrosis in Bhavnagar and Ernakulam districts 


Location 


Labial mucosa 
Buccal mucosa 
Retromolar area* 
Hard palate* 

Soft palate* 

Uvula* 

Tongue* 

Floor of the mouth* 


Bhavnagar Ernakulam* 
(n=60) (n=64) 

No % No % 
30 50% 4] 64% 
59 98% 62 97% 
60 100% 14 22% 
— 12 19% 
57 95% 8 12% 
33 55% 5 8% 

] 2% 38 59% 
— 14 22% 


ee eee Eel 


“Source: ref. (3) 
*p<0.01 


DISCUSSION 


This paper demonstrates that mawa and areca- 
nut chewing in various forms are strongly as- 
sociated with the occurrence of submucous 
fibrosis in Bhavnagar and that this disease 
exhibits specific regional variations in its clini- 
cal characteristics. 


The upsurge of the mawa habit is a recent 
phenomenon in Bhavnagar. This habit, with 
some minor variations and under different 
names, is widely prevalent in other parts of 
Gujarat and also elsewhere in India. The high 
relative risks for different areca-nut chewing 
groups, observed for the first time, are con- 
sistent with other epidemiological observa- 
tions which implicate areca-nut chewing in the 
pathogenesis of this condition. For example, 
Bhonsle et al. demonstrated in a review that 
34-100% of individuals with submucous fi- 
brosis chewed areca-nut in various forms (3). 
This habit was observed to be much more 
prevalent among the cases than in the general 
population (2), and the prevalence (7) and the 
incidence rates (8) were higher among areca- 
nut (betel-quid) chewers (see paper by Murti 
et al., this volume). In the present study, chew- 
ing areca-nut alone, i.e., supari (see paper by 
Bhonsle eé¢ al., this volume), was observed 


in 8% of cases in Bhavnagar; but this habit 
was practised by 67% of submucous fibrosis 
patients in Pune reported in an earlier study 


(3). 


The above observations demonstrated a 
strong association of this condition with areca- 
nut chewing; similarly, a 10-year prospective 
intervention study showed a fall in the inci- 
dence of submucous fibrosis (4). In this study 
the annual incidence per 100 000 dropped from 
21.3 among men and 45.7 among women in the 
control cohort to 8 and 29 in the intervention 
cohort, respectively. These findings also sup- 
port the etiological role of areca-nut chewing in 
this condition. 


It has been suggested that there might be 
a genetic susceptibility to areca-nut alkaloids 
and tannins in individuals with this disease 
(9,10). In this context, it must be noted that 
seven individuals with this condition were sib- 
lings from three families, sharing perhaps the 
same genetic predisposition and similar expo- 
sure to areca-nut chewing. 


Submucous fibrosis exhibits notable re- 
gional differences in its age and sex distri- 
bution and its clinical characteristics; such 
variations are attributable to differences in 


Fig. 1. Involvement of posterior one-third of the 
buccal mucosa and retromolar area in a 
mawa chewer 


Fig. 2. Involvement of retromolar areas, soft 
palate and the uvula in a mawa chewer 


areca-nut chewing practices in different areas 
(3). Similar observations were made in this 
investigation. The contiguous involvement of 
the posterior one-third of the buccal mucosa, 
retromolar areas (Fig. 1), soft palate and uvula 
(Fig. 2) in Bhavnagar could be due to the habit 
of keeping the mawa quid in the posterior 
part of the mandibular groove. In Ernakulam, 
exposure of the buccal mucosa to the betel 
quid is generalized; this may be responsible for 
the more diffuse involvement of the buccal 


mucosa. 


Mawa chewing and oral submucous fibrosis 111 


Long-term studies on malignant transfor- 
mation rates of submucous fibrosis among 
betel-quid chewers show that (see paper by 
Murti e¢ al., this volume) the mean age (51 
years) of individuals with this condition in 
Ernakulam was higher than that in Bhavnagar 
(29 years). Correspondingly, the mean age of 
individuals with this condition who developed 
oral cancer (7.6%) in Ernakulam was 64.6 
years (11). In view of the very low mean age 
(29 years) of the patients in Bhavnagar, it 
would be important to find out whether they 
develop oral cancer at an earlier age. It would 
also be important to know whether submucous 
fibrosis among areca-nut chewers with no con- 
current tobacco use develops into oral cancer. 


The health hazards of tobacco use are 
well recognized; consequently, tobacco control 
measures are receiving priority. While epide- 
miological studies have revealed no significant 
risk for oral cancer associated with areca-nut 
chewing (12), this habit certainly appears to be 
involved in the pathogenesis of oral submucous 
fibrosis, which is itself often a progressive 
disease with a burning sensation and dry- 
ness of the mucosa, with no effective cure. 
Furthermore, a recent study demonstrated a 
high relative risk (397.3) for oral cancer associ- 
ated with this condition (13). 


The popularity of areca-nut containing 
preparations such as pan masala (see paper by 
Bhonsle et al., this volume) has increased tre- 
mendously within the last few years owing to 
a very sophisticated marketing campaign. In 
view of the serious consequences of submucous 
fibrosis and the etiological role of areca-nut 
chewing, a strict curb on the advertisement 
and use of these products is warranted. 
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Smoking and chewing habits in Sri Lanka: 
implications for oral cancer and precancer 


K. A. A. S. WARNAKULASURIYA 


Department of Oral Medicine, University Dental School, Peradeniya, Sri Lanka 


The commonest forms of tobacco use in Sri Lanka are smoking of cigarettes and beedis and chewing 
of betel quid with tobacco. Smoking is almost exclusively practised by men, while the most com- 
mon habit among women is chewing betel quid with tobacco. Local brands of cigarettes contain 
more toxic substances than their western counterparts. Cigarette smoking is more popular than 
beedi smoking, and the trends indicate that it is increasing; betel-quid chewing does not appear to 
be increasing. A case-control study of oral cancer and precancer conducted in Sri Lanka demon- 
strated high relative risks associated with these habits. The findings suggest a strong need to ini- 
tiate control measures on tobacco consumption and to reduce the toxicity of various tobacco 


products. 


INTRODUCTION 


Oral cancer is one of the 10 most common 
cancers in the world (1), and in many South 
Asian countries it is the commonest cancer 
(2,3). Over 90% of oral cancers in the Indian 
subcontinent are attributable to prolonged 
exposure to local forms of tobacco chewing and 
smoking (4). This implies that oral cancer is a 
self-induced disease, which is amenable to pri- 
mary prevention. 


A study on trends in the relative fre- 
quency of oral cancer in cancer hospital admis- 
sions in Sri Lanka showed a decline in the 
frequency of oral cancer from 38.5% in 1975 to 
99.8% in 1984 (5). This decline may be due 
partly to recent improvements in the diagno- 
sis of cancers in relatively non-accessible 
sites. 

This paper reviews data on smoking and 
chewing habits prevalent in the rural popula- 
tion of Sri Lanka on the basis of recent studies, 
including the National Cancer Control Pro- 
gramme (6), and provides an assessment of the 
risk from these habits for oral precancer. 


TOBACCO PRODUCTS AND 
CONSUMPTION 


Table | gives information on tobacco cultiva- 
tion and sales in Sri Lanka. The acreage under 
tobacco increased up to 1983, but since then 
there has been a 25% drop. The sales trends 
over the last two decades, however, suggest 
that tobacco consumption is increasing. 


In Sri Lanka, tobacco is used for smoking 
as cigarettes, beedis (syn. bidis), cigars and 
(rarely) in pipes. The tar and nicotine levels in 
most local brands of cigarettes in Sri Lanka are 
high by international standards; for example, 
in five brands investigated in 1982, the tar con- 
tent ranged from 18.2-24.0 mg and nicotine 
from 0.8-1.07 mg per cigarette (7), and since 
then these levels have not changed (8). These 
concentrations are comparable to the average 
tar yields in cigarettes in the USA in the 1960s, 
although there the level has been curtailed 
drastically to the present average tar level of 
13.2 mg (9). 


Beedis are made by rolling sun-dried 
coarse tobacco in a wrapper leaf (Diospyros 
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Table 1 


Tobacco production in Sri Lanka, 1972-80" 


Year Area Leaf 
(x 10° acres) (CWT) 
1972 32 809 
1974 24 658 
1976 32 743 
1978 33 708 
1980 38 866 


Cigarettes Beedis Revenue 

(millions) (millions) (million Rs.)? 
3424 — 392 
3912 — 373 
4181 — 451 
5098 2036 759 
5225 1363 1000 


ee $< 


“Source: ref. (7) 

CWT, hundredweight (Ibs) 

One US$ = Sri Lankan Rs. 37.50 
—, not available 


‘Since 1983, a drop of 25% in the acreage under tobacco cultivation has been noted 


melanoxylon) into a conical shape and securing 
the narrow end with a thread. The amount of 
tobacco in a beedi varies from 0.2-0.3 g, in con- 
trast to 1 g of tobacco in a standard-sized cig- 
arette. Beedis are mostly made in small-scale 
industries. 


SMOKING PATTERNS — 


Smoking patterns in Sri Lanka were recorded 
in a national study conducted in 1988 (6), and 
these are reproduced in Tables 2 and 3. In a 
target population of over 9000 individuals over 


Table 2 


Prevalence of smoking in Sri Lanka‘ 


Age Males Females 


group Surveyed Smokers Surveyed Smokers 
RE EOE ee ty, | RC) Vane a, 


12-20 1181 1S" PRO" Seo ee OF 
21-40 2/86 ©1854 65.9 1896 ls UTS 
41-60 1252 851 67.9 684 10 1.46 


261 415 206 49.6 140 RS 
Total 5634 3086 54.8 3706 31 0.84 


“Source: ref. (6) 


the age of 12 years, 54.8% of men and less than 
1% of women were smokers. These numbers 
are comparable to the smoking prevalences in 
Henan province in China, where 56% of men 
and 1% of women were smokers, and in rural 
Bangladesh, where 67% of men and 1% of 
women were smokers (10). In an earlier study 
in a limited area in Sri Lanka, 48% of men 
were reported to be smokers (11), indicating 
that there may be a slight increase in smoking 
among men. This finding is in contrast to the 
decline in consumption in many western coun- 
tries (12). For example, in the USA, cigarette 
smoking rates among adult males declined 
from 40% in 1965 to 29% in 1987 (13). 


Specific patterns of smoking in Sri Lanka 
(Table 3) include cigarette smoking (74%), 
singly or in combination with other smoking 
habits (6). This is at variance with the findings 
in India, where beedi smokers outnumber ciga- 
rette smokers by about six times (14). Perhaps 
a changeover from beedi smoking to cigarette 
smoking can be postulated on the basis of the 
observation of a decline in the production of 
beedis and an increase in cigarette production 
in Sri Lanka. It was also observed that 7.2% of 
men were ex-smokers, of whom over half were 
above the age of 45 years. This is different from 
the situation in the USA, where nearly half of 


all living adults who ever smoked have quit the 
habit (13). 


Table 3 


Distribution of smokers according to specific 
forms of smoking* 


Smoking Males Females Both 
habit No. % No. % No. % 
Cigarettes 1182 37.7 12 36.4 1194 37.7 
only 


Cigarettes 1003 32.0 5 18.2 1008 31.9 
and beedi 


Beedi only 466 14.9 Pees P1947 F- ASQ 
Cigars only 239 7.6 Foe fete F6 


Cigarettes 129... 4.1 alles 1) a Fe, | 
and 
cigars 
Cigars and 102.....3.3 sew: boo oo 
beedi 


Cigarettes | ait O72 — FF Q:2 
and pipe 

Pipe and 3- 0.1 — ee 
cigars 

Pipe only = 0.5 — L =05 
Pipe and 1 <0.5 — es) ae 
beedi 

Total 3133 100 31 100 3164 100 


“Source: ref. (6) 


—, trivial 


SMOKELESS TOBACCO USE 
(TOBACCO CHEWING) 


Smokeless tobacco used in Sri Lanka is made 
from sun-dried, coarsely cut tobacco leaves; it 
is sold loose, complete with the stem, and is 
consumed raw. Tobacco is chewed by itself by 
a small proportion of people, but more often it 
is chewed in a betel quid. Betel-quid chewing 
in Sri Lanka closely resembles that practised in 
India (see paper by Bhonsle ¢¢ al., this vol- 
ume). As in India, the basic ingredients 
include betel leaf (Piper betle), slaked lime 
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[(Ca(OH).], areca nut (Areca catechu) and 
coarse-leaf tobacco (15). An average chewer 
consumes 3-10 g of tobacco per day. The ingre- 
dients and the method of betel-quid chewing 
seem to vary with people, ecology, tradition 
and personal taste. 


Table 4 shows the prevalence rates of 
betel-quid chewing according to age among 
1133 villagers. Some 54% of men and 42% of 
women chewed betel quid. Unlike in India, 
where most betel-quid chewers include to- 
bacco, only 46% of the men and 63% of the 
women in the present study included tobacco. 
Tobacco was chewed alone by 2.6%. Some 
5.2% of men and 2% of women were ex- 
chewers; most of these were over the age of 60 
and may have abandoned the habit because 
elderly people who are edentulous find betel 
quid difficult to chew. 


Table 4 


Betel-quid chewing: percentage of regular chewers by age* 


Age group Men Women 
(years) (n = 316) (n = 817) 
20-29 28 20 
30-39 50 32 
40-49 68 59 
50-59 63 68 
60-69 86 79 
270 75 59 
Total 54 42 


4Source: Warnakulasuriya (1982) (unpublished 
data) 


EPIDEMIOLOGICAL STUDIES ON 
CARCINOGENICITY 


The causal relationship between tobacco 
smoking and chewing tobacco, alone or in 
betel quid, and oral cancer is well documented 
(16-22). An epidemiological assessment of the 
carcinogenicity of chewing betel quid with and 
without tobacco showed that the relative risks 
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for chewing betel quid without tobacco were chewing betel quid with and without tobacco. 
either insignificant or were markedly lower The lowest relative risks, 5.3 among men and 5 
than those associated with chewing betel quid among women, were observed among chewers 
with tobacco (23). of betel quid without tobacco and were not 


significant. When the quid was chewed with 
tobacco, the relative risk was 15.5 (p=0.005) 
for men and 33.0 (p<0.001) for women. 


Cross-sectional studies on oral precancer- 
ous lesions and conditions were reported from 
Lucknow (24) and Ahmedabad (25) in India 
and from Malaysia (26). Gupta (27) demon- DISCUSSION 


strated a dose-response relationship between 


tobacco habits and leukoplakia, which was In our study, men who chewed betel quid with 
stronger for smoking than for chewing. tobacco carried a higher risk than smokers. 

This finding is in contrast to that of an Indian 
A CASE-CONTROL STUDY ON ORAL study, in which higher relative risks for leuko- 
PRECANCER IN SRI LANKA plakia were observed among smokers than 


chewers (27). The highest relative risk of 24.7 
was seen among men who both smoked and 
chewed, indicating a synergistic action. It is 
interesting that our findings are similar to 
those in other studies on oral cancer from 


India (18), Sri Lanka (19) and Pakistan (21). 


A community-based case-control study was 
conducted on oral precancerous lesions and 
conditions among cases detected in a screening 
programme in Sri Lanka (28). The cases com- 
prised 359 patients (316 men and 43 women) 
aged over 20 in whom the lesions were diag- 


nosed by the standard criteria (29,30). An Our findings indicate that tobacco use is 

equal number of age- and sex-matched con- fairly extensive in Sri Lanka and also confirms 

trols from the same villages were examined, that its use is deleterious to oral health. The 

and information on tobacco habits was re- increase in cigarette consumption among men 

corded for both cases and controls. Table 5 and the continued popularity of betel-quid 

shows the relative risks for smoking and for chewing by both genders are of great concern. 
Table 5 


Relative and attributable risks for smoking (S) and betel-quid chewing (Q) without and with tobacco (T) 


No habit OQ S QT sS+Q S + QT 

Males 

Precancer ] | 48 22 115 125 

Controls 17 16 84 25 88 86 

RR l Dod 9.7 15.0 22.2 24.7 

? wa a" a4. 1 We PE lactis ia. 

AR 70% 88% 91% 95% 96% 
Females 

Precancer ] 15 0 26 0 

Controls 9 27 0 5 0 0 

RR l 2 33 

x” 2.5% 15.5%e* 


*Nonsignificant; **<0.01; ***p<0.005; ****/<0.001; Males, n = 316; females, n = 43 in each group 


Confounding this problem is the fact that 
locally made cigarettes deliver far more toxic 
substances to the users than their western 
counterparts. This situation warrants the 
implementation of control measures in the 
form of primary prevention and reduction in 
the toxicity of cigarettes as well as other 
products. 


In conclusion, the manufacturing meth- 
ods for cigarettes and deedis in Sri Lanka must 
be improved to reduce the tar and nicotine 
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The world tobacco-related cancer burden: 
the weight of the evidence and the need for 
further research 


ANNIE J. SASCO 


Unit of Analytical Epidemiology, International Agency for Research on Cancer, Lyon, France 


An accurate assessment of the tobacco-related cancer burden in the world requires data on (i) 
mortality or preferably morbidity, (ii) prevalence of tobacco use in its various forms and (iii) the 
precise relationship between tobacco use and disease for each country. The availability of such 
data varies considerably from one country to another. Using a variety of approaches, it was esti- 
mated that there were about 6.35 million incident cases of the most frequent cancers in 1980. Of 
these, 49% occurred in the developed and 51% in the developing countries. It is estimated that 


1-1.5 million cancers per year are induced by tobacco use. 


INTRODUCTION 


The title of this paper, “Ihe world tobacco- 
related cancer burden’, is somewhat impres- 
sive and may appear presumptuous. It was, 
therefore, necessary to add a subtitle: “The 
weight of the evidence and the need for further 
research’, which indicates more appropriately 
that, although some knowledge is presently 
available regarding the world tobacco-related 
cancer burden, quite a lot more needs to 
become better known. In order to evaluate this 
burden correctly, one needs to have precise 
statistics concerning three items: (i) cancer 
occurrence (mortality or preferably incidence); 
(ii) prevalence of tobacco use in its various 
forms, and not only manufactured cigarettes; 
and (iii) last but not least, the precise relation- 
ship between tobacco use and disease for each 


country. 


CANCER OCCURRENCE 


The availability of such data varies greatly 
from one country to another. An estimation of 
the availability (as of 1980) of data on cancer 


mortality and cancer incidence by United 
Nations’ areas has been produced (1) and is 
illustrated in Table 1. Although in some coun- 
tries mortality statistics have been available for 
over 100 years, the data of the World Health 
Statistics Annual goes back only to 1950-55. For 
so-called developed countries (Europe, North 
America, Japan, Australia and New Zealand), 
the coverage for cancer mortality is close to 
100%; for less-developed countries, the cover- 
age is much lower: 16%. It is particularly low 
in Asia (excluding Japan) and Africa, where 
cancer mortality statistics by specific cancers 
are available for only a very small proportion 
of the population. The situation is, of course, 
even worse for incidence. Whereas it was esti- 
mated that mortality data were available for 
37.5% of the world population, for incidence 
the proportion is only 14%, corresponding to 
58% for developed countries and only 2.3% for 
less developed ones. An additional difficulty is 
that the populations covered by cancer regis- 
tries are often not representative of the coun- 
tries as a whole (1). In some countries, regis- 
tries do not exist in large cities with multiple 
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Table 1 
Availability (as of 1980) of data on mortality from and incidence of cancer for selected United Nations’ areas* 


Area 


a 


World 
Developed countries 
Less developed countries 
Africa 
Latin America 
North America 
Asia 
China 
Japan 
Other eastern Asia 
Southeastern Asia 
Southern Asia 
Western Asia 
Europe 
Oceania 


USSR 


Population % of population for which data 
(millions) are available 
Mortality Incidence 
4453 37.5 14 
1136 100 58 
3317 16 23 
476 9 0.5 
362 97 9.6 
252 10 . 34 
2591 10 3.3 
1003 0 1 
117 100 43 
63 8 8 
362 27 2.4 
949 ry | 
98 14 53 
484 99 26 
23 81 81 
265 100° 100° 


“Source: ref. (1) 


’Some sites only 


sources of medical care, and, therefore, the 
registries tend to include only a rather rural 
population; in other countries, the opposite is 
true, with major cities being over-represented. 
Bombay, for example, has a registry dating 
back to 1963 and covering a very large popula- 
tion of about nine million people for Greater 
Bombay (2). 


In the absence of an exhaustive coverage 
of data on cancer incidence, some attempts at 
estimation have nevertheless been made. One 
of the first was carried out in 1984 by Parkin et 
al. who estimated data for the year 1975 (3), 
and a subsequent update to 1980 published in 
1988 (4). The methods of estimation rely on 
incidence data from population-based cancer 
registries, when they exist. When no incidence 
data were available, cancer incidence was 
estimated from cancer mortality data, using 
conversion factors obtained from 20 coun- 
tries where both incidence and mortality are 


known. When mortality by cause was not suf- 
ficiently reliable, cause-specific mortality rates 
were derived from crude death rates and age- 
specific death rates for broad causes of death 
from populations at various stages of develop- 
ment. The estimated incidence rates for the 16 
less developed regions are shown in Table 2. 
India has an incidence rate for all cancers 
(excluding skin) of around 100 new cases per 
100 000 person-years, for both males and 
females. 


From the rates for all sites, using data 
from cancer registries providing estimates of 
the proportionate distribution of cancers 
within the total, cancer incidence rates specific 
for 16 common sites were calculated. As an 
example, the estimated crude rates of lung can- 
cer incidence are shown in Table 3. Rates vary 
from 1.0 in western Africa to 98.1 per 100 000 
in northern Europe for men, and from 0.4 in 
eastern Africa to 30.3 in northern America for 


Table 2 


Estimated incidence rates of cancer of all sites (excluding 
skin) for selected United Nations’ areas* 


Area Male Female 
(per 100 000 
person-years) 


Eastern Africa 78 97 
Middle Africa 80 106 
Northern Africa 97 105 
Southern Africa 117 122 
Western Africa 72 90 
Caribbean 129 112 
Central America 48 66 
Temperate South America 245 214 
Tropical South America 73 77 
China 141 114 
Other eastern Asia 113 131 
Southeastern south Asia 69 94 
Southern Asia 94 95 
Western Asia 104 108 
Melanesia 99 100 
Micronesia 73 87 


*Source: ref. (4) 


women (4). The world variability in lung can- 
cer occurrence is quite large. If lung cancer 
occurrence is expressed as the percentage of all 
cancers for people of each sex combined, it rep- 
resents less than 5% of all cases in most of 
Africa, 5-10% in Asia and southern America, 
10-15% in Australia and parts of Europe, and 
more than 15% in northern America, the 
USSR and northern Europe. Asia is among the 
low-percentage countries, although in Africa 
the percentage is even lower. 


The most frequent cancers in the world 
are presented in Table 4. The total number of 
all incident cases in 1980 was estimated at 
about 6.35 million — 3.25 in men and 3.10 in 
women (4). For men, lung cancer comes first, 
with 514 000 new cases or approximately 16% 
of all new cancer cases. It is followed by can- 
cers of the stomach, colon and rectum, mouth 
and pharynx, prostate and oesophagus. For 
females, breast cancer comes first, followed by 
cervical, colo-rectal, gastric and corpus uterine 
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cancers, with lung in fifth position. If the two 
sexes are combined, in 1980 stomach cancer 
was in first position followed by lung, but given 
the decrease observed for the former and the 
increase in the latter, the situation is now 
reversed and lung cancer comes first. More 
recent estimates are that 2.0-2.7 million deaths 
per year (5,6) are attributable to tobacco- 
related diseases, including, but not limited to, 
cancer; and this figure could increase to 
approximately 8.0 million by the year 2025. 


Of the 6.35 million new cancer cases, 
49.3% occurred in the developed countries and 
50.7% in the developing countries; whereas, 
the population ratio is 1:3. Although cancer is 


Table 3 


Estimated crude rates of lung cancer incidence by United 
Nations’ areas* 


Area Male Female 
(per 100 000 
person-years) 


Eastern Africa 1.8 0.4 
Middle Africa 4 iE 
Northern Africa 4.0 0.7 
Southern Africa 14.8 4.1 
Western Africa 1.0 0.3 
Caribbean 28.4 9.5 
Central America 6.6 3.2 
Temperate South America 35.6 6.4 
Tropical South America ded 4.9 
Northern America 74.6 30.3 
China 8.5 4.7 
Japan 31.0 11.2 
Other east Asia 22.0 5.9 
Southeastern south Asia 12.4 3.9 
Southern Asia cb RS 
Western Asia ERO 3.3 
Eastern Europe 61.2 10.1 
Northern Europe 98.1 29:5 
Southern Europe 64.2 8.9 
Western Europe 86.7 12.3 
Australia/New Zealand 61.6 15.9 
Melanesia | 1.0 
Micro-/Polynesia 22.6 6.5 
USSR o1.2 10.3 


LL ————— 


“Source: ref. (4) 
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Table 4 


The most frequent cancers in the world* 
een 


Both sexes Males Females 

Site Thousands % Site Thousands % Site Thousands % 

Stomach 669.4 10.5 Lung 513.6 15.8 Breast 572.1 18.4 
Lung 660.5 10.4 Stomach 408.8 12.6 Cervix 465.6 15.0 
Breast 572.1 9.0 Colon/Rectum 286.2 8.8 Colon/Rectum 285.9 9.2 
Colon/Rectum 572.1 9.0 Mouth/pharynx 257.3 7.9 Stomach 260.6 8.4 
Cervix 465.6 7.3 Prostate 235.8 7.3. Corpus uteri 148.8 4.8 
Mouth/pharynx 378.5 6.0 Ocsophagus 202.1 6.2 Lung 146.9 4.7 
Oesophagus 310.4 4.9 Liver wh Py 5.3. Ovary 137.6 4.4 
Liver 251.2 4.0 Bladder 167.7 5.2 Mouth/pharynx 121.2 3.9 
Lymphoma 237.9 3.7 Lymphoma 139.9 4.3 Ocsophagus 108.2 « o 
Prostate 235.8 3.7 Leukaemia 106.9 3.3. Lymphoma 98.0 Be 


*Source: ref. (4) 


already important for both developed coun- 
tries and developing countries, the patterns are 
different. Cancers of the lung, breast and colo- 
rectum are found predominantly in developed 
countries; whereas, cervical, buccal and pha- 
ryngeal, oesophageal and hepatic cancers are 
more frequent in the developing countries. The 
ranking of the different cancers varies from 
region to region. For northern America, lung 
cancer comes first in men and third in women; 
in the USSR and Europe, lung cancer comes 
first among men but does not yet rank among 
the first five cancer sites in women. Among the 
developed countries, Japan is an exception by 
the importance of gastric cancer, which comes 
first in both men and women and weighs very 
strongly in the almost equal division of stom- 
ach cancer among developed and developing 
countries. The situation is quite different in 
other parts of the world. In China, lung cancer 
ranks fourth among men; whereas, it is first in 
the southeast region of southern Asia — almost 
equal in importance to cancer of the mouth 
and pharynx. It does not yet come into the 
picture in western Africa. In southern Asia, 
buccal and pharyngeal cancer comes first in 
men and third in women, lung cancer being 
second for males (4). 


TOBACCO-RELATED CANCERS 

What do the above figures tell us about 
tobacco-related cancers? The predominance of 
lung cancer is undoubtedly linked to tobacco 
use. It has been repeatedly suggested that 
lung cancer can be used as a reliable marker of 
exposure to tobacco, taking into account 
latency, cohort effects and ‘maturity’ of to- 
bacco exposure. On a world scale, lung can- 
cer represents, for the two sexes combined, 
between 1% and 2% of all cancers in western 
Africa to 17.9% in northern Europe, with a 
global estimate of 10.4%. Yet, lung cancer is 
not the only cancer linked to tobacco use, and 
in countries like India, it would be a mislead- 
ing indicator of use. In fact, according to Cancer 
Incidence in Five Continents (7), it is in India that 
the highest rate (15.2 per 100 000) of oral can- 
cer occurs (among women in Bangalore) and 
the lowest male lung cancer incidence rate (5.8 
per 100 000 among men in Madras). In this 
country, therefore, cancer of the buccal cavity 
can be used as an indicator of tobacco use 
instead. Although the correlation between the 
number of manufactured cigarettes and lung 
cancer rates in middle-age works very well, as 
shown by Doll and Peto (8), we should there- 
fore also consider cancers at other sites. 


According to the JARC Monographs on_ the 
Evaluation of the Carcinogenic Risk of Chemicals to 
Humans (Volume 38), “there is ‘sufficient’ evi- 
dence that tobacco smoke is carcinogenic to 
humans (as well as to experimental animals). 
The occurrence of malignant tumours of the 
respiratory tract and of the upper digestive 
tract is causally related to the smoking of dif- 
ferent forms of tobacco (cigarettes, cigars, 
pipes, and didis). The occurrence of malignant 
tumours of the bladder, renal pelvis, and pan- 
creas is causally related to the smoking of cig- 
arettes” (9). A companion and _ preceding 
monograph to the one on tobacco smoking was 
the JARC Monographs (Volume 37) on Tobacco 
Habits other than Smoking; Betel-quid and Areca-nut 
Chewing, and Some Related Nitrosamines (10). 
Overall, it was considered that “there is ‘suf- 
ficient’ evidence that the oral use of snuffs of 
the types commonly used in North America 
and western Europe are carcinogenic to 
humans. There is ‘limited’ evidence that chew- 
ing tobacco of the types commonly used in 
these areas is carcinogenic. Epidemiological 
studies that did not distinguish between chew- 
ing tobacco and snuff provide ‘sufficient’ evi- 
dence for the carcinogenicity of oral use of 
smokeless tobacco products as reported in 
these studies. In aggregate, there is ‘sufficient’ 
evidence that oral use of smokeless tobacco of 
the above types is carcinogenic to humans. 
There is ‘sufficient’ evidence that oral use of 
tobacco mixed with lime is carcinogenic to 
humans. There is ‘inadequate’ evidence that 
oral use of the other smokeless tobacco prepa- 
rations considered (nass, naswar, mishri, gudhaku, 
and shammah) is carcinogenic to humans. 
There is ‘inadequate’ evidence that nasal use 
of snuff is carcinogenic to humans. There is 
‘inadequate’ evidence to evaluate the carcino- 
genicity of chewing tobacco, snuff or nass to 
experimental animals” (10). As we can see, the 
problem of smokeless tobacco products is more 
complex, less clear, and has been studied less 
than tobacco smoking, in particular for rather 
uncommon cancer sites. For betel quid, the 
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IARC Monographs (Volume 37) concludes: 
“There is ‘sufficient’ evidence that the habit of 
chewing betel quid containing tobacco 1s carci- 
nogenic to humans. There is ‘inadequate’ evi- 
dence that the habit of chewing betel quid 
without tobacco is carcinogenic to humans. 
The Working Group also concluded that, 
while there is ‘sufficient’ evidence that the 
combined habits of smoking tobacco and 
chewing betel quid without tobacco cause oral 
and pharyngeal cancer, the evidence consid- 
ered here does not allow an assessment of the 
possible contribution of betel quid without 
tobacco to this carcinogenic risk. There is ‘lim- 
ited’ evidence that aqueous extracts of betel 
quid with and without tobacco are carcino- 
genic to experimental animals. The data are 
‘inadequate’ to allow an evaluation of the car- 
cinogenicity of betel quid or arecoline to exper- 
imental animals” (10). 


TRENDS IN TOBACCO USE 
AND CONSEQUENT CANCER 
OCCURRENCE 


After the above review of the cancer burden 
and a summary of the scientific evidence in- 
criminating tobacco as a human carcinogen, 
how can we link the two quantitatively in 
terms of the proportion of all cancers attribut- 
able to smoking? Looking at trends in tobacco 
use and subsequent cancer occurrence may 
help in understanding the problem. Exam- 
ination of the relative changes for men and 
women, comparing mortality in 1985-86 for 
developed countries relative to the mortality 
rate in 1950-54, shows that until recently for 
men the highest increase in the cause-specific 
mortality has been for lung cancer; for women, 
the relative change has been even more strik- 
ing and the increase continues (1 1). Increases 
in the incidence of lung cancer in the USA, the 
United Kingdom and most other western 
countries have been closely linked to the use of 
manufactured cigarettes (12). But in the 
United Kingdom and the USA, the trends 
are now starting to change, and a decrease 
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has been observed, at least in some birth 
cohorts (8). Therefore, after some impressive 
increases, at last a change is taking place. 


Given the fact that the rest of the world 
began cigarette smoking with some delay com- 
pared to the United Kingdom and the USA, 
we here are at a different phase of develop- 
ment. Looking at the change in the overall use 
of manufactured cigarettes in six geographical 
areas between 1970 and 1985, we see that the 
increase is greatest in Africa and quite marked 
in Asia. In contrast, a decrease is seen in the 
USA and Canada and in Oceania/Australasia 
(13). In the world as a whole, there has been 
an increase in cigarette use due to the large 
increases in Africa, Latin America and Asia, 
which have more than compensated for the 
decreases in the United Kingdom and the 
USA (14). It is still too early to see the full 
impact on lung cancer in places like Bombay 
where cigarette smoking is not the only form 
of tobacco consumption, but the effects are 
already apparent in Singapore (15). Changes 
in the incidence of lung cancer have been 
responsible for a large part of the reported 
increase in mortality from all cancers. WHO 
estimates that 76% of the overall change in 
men is due to an increase in the incidence of 
lung cancer, after adjustment for age and size 
of population (16). Although at present ‘only’ 
31% of lung cancer cases occur in the develop- 
ing countries, this proportion will probably 
increase (14). Indeed, the situation is very 
worrying, with the proportion of smokers in 
the male population at about 50% or more in 
a number of developing countries. This situa- 
tion is not specific to developing countries and 
still exists in parts of Europe (14). 


Future cancer occurrence: Exactly how many 
more cancer Cases can we expect in the future? 
Forecasts need to take into account demo- 
graphic factors (size and age structures of 
the population) as well as changes in, either 
cross-sectional or cohort-specific risks. Some 
investigators object that these can only be 


informed guesses, whereas others try to build 
up comprehensive models. Such an exercise is 
currently being conducted at WHO, Geneva, 
in order to estimate better the proportion of 
smoking-attributable mortality for the world 
as a whole (6). The need for such an exercise 
stems from the present lack of reliable data. 
Good estimates exist for the USA, based 
mainly on ‘cancer prevention studies’, and 
these were reported in the 1989 US Surgeon- 
General’s Report (12). In 1985, 90% of lung can- 
cer was attributable to smoking for men and 
79% for women. Figures have also been pre- 
sented for Japan (17). But how applicable are 
these estimates for the rest of the world? My 
modest answer is that at present we do not 
know exactly, the main reason being that, for 
example, lung cancer in females appears to 
behave differently in some parts of the world, 
as in China where nonsmoking women tend to 
have high rates, mainly of adenocarcinoma 
(7). We need to study this problem better in 
parts of the world where little is known at pres- 
ent, such as Africa, and future calculations 
should take into account the importance of 
tobacco products other than cigarettes, as the 
Indian experience demonstrates. This is also of 
the utmost importance for diseases other than 
cancer which are linked to smoking, in partic- 
ular cardiovascular diseases, chronic obstruc- 
tive lung disease and tuberculosis. A lot of 
work remains to be done. 


CONCLUSION 


To conclude on a humorous note, we, as doc- 
tors, have sometimes acted (and have been 
used) as poor role models. As members of the 
so-called developed countries, we should stop 
being poor role models for the rest of the world. 
We must have better things to export than 
tobacco. 


And now a word of hope. Based on com- 
parisons between highest and lowest observed 
cancer incidence in various populations of the 
world, it is estimated that potential or substan- 
tial reductions in incidence can be achieved 


World tobacco-related cancer burden 127 


Table 5 


Theoretical possible reductions in the incidence of cancer due to elimination of smoking“ 


Site Measures to be taken Areas Possible 
reduction (%) 
Oral cavity Elimination of tobacco chewing and smoking Asia, Europe 60-80 
Oesophagus Elimination of tobacco and reduction of alcohol | USA, southern Europe, Fh 
India 35 
Pancreas Elimination of smoking World 30 
Lung Elimination of smoking World 80-90 (Men) 
60-80 (Women) 
Larynx Elimination of smoking and reduction of alcohol World 85 
Cervix Elimination of smoking ‘Western’ countries 20-25 
Bladder Elimination of smoking World 30-70 
Kidney Elimination of smoking ‘Western’ countries 30-40 


"Source: ref. (4) 


by the elimination of tobacco (1). Table 5 
presents the main targets. Applying these esti- 
mates to the 1980 data presented at the begin- 
ning of this paper, we end up with an estimate 
of about 1.0-1.5 million cancers per year that 
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Lung cancer and other diseases related to 
passive smoking: a large-scale cohort study 


TAKESHI HIRAYAMA 


Institute of Preventive Oncology, Tokyo, Japan 


In 1981, we demonstrated an elevated risk of lung cancer among nonsmoking wives of husbands 
who smoke; subsequently, there have been several studies on this topic. Seventeen out of the 22 
studies published in 1989 showed elevated risks; in seven studies, the risks were statistically sig- 
nificant. The risks in 10 selected studies were mostly higher when husbands smoked more heavily, 
the average relative risks for lung cancer in nonsmoking women with nonsmoking husbands, light 
smoking husbands and heavy smoking husbands being 1.00, 1.41 and 2.38, respectively. In addi- 
tion to lung cancer, our cohort study revealed significantly elevated risks for nasal sinus cancer, 
brain tumour, post-menopausal breast cancer and ischaemic heart disease in nonsmoking women 
with heavily smoking husbands as compared to those with nonsmoking husbands. These effects 
are due to carcinogens and other toxic substances, which are present in higher concentration in 
sidestream smoke than in mainstream smoke. 


INTRODUCTION 


Since our report on the effect of husbands’ 
smoking on the lung cancer risk in nonsmoking 
wives (1), many studies have been conducted 
to examine the passive smoking-lung cancer 
hypothesis. The results of most of these studies 
were in line with our report, as reviewed by the 


US Surgeon-General (2) and others (3-7). 


The purpose of this paper is to summarize 
the results of our study in Japan, with special 
reference to lung cancer and other selected 
causes of death the risk of which is elevated by 
passive smoking. 


MATERIAL AND METHODS 


In our large-scale cohort study in Japan, 9106 
deaths were recorded among 91 450 nonsmok- 
ing wives whose husbands’ smoking habits 
were known during the 16-year follow-up 


(1966-81). The risk of nonsmoking wives dying 
from lung cancer (n=200), ischaemic heart 
disease (n=494) and other selected causes of 
death was measured according to the extent of 
the husbands’ smoking habit. 


RESULTS 


The results are summarized in Tables 1-4. 
Those diseases that showed a significant eleva- 
tion in risk in nonsmoking wives with hus- 
bands who smoked 20 or more cigarettes daily 
are listed in Tables 1 and 2; associations 
with the extent of husbands’ smoking (dose- 
response relationships) are shown in Tables 3 
and 4. 


Lung cancer: Out of 429 female lung cancer 
deaths that took place during the 16-year 
follow-up period, 303 were in nonsmokers. 
Of these women, 200 were from 91 450 


130 HtrrRAYAMA 


Table 1 


Relative risks* of cancer of selected sites for nonsmoking wives with heavily smoking husbands (20 or more cigarettes daily). Risk 
for wives with nonsmoking husbands = 1.00. Cohort study, 1966-81, Japan 


Site of cancer n 


ST 


Brain tumour 34 
Nasal sinus 28 
Leukaemia 51 
Lung 200 
Breast 115 
Malig. lymphoma 85 
Liver 226 
Bone 17 
Cervix 273 
Bile duct/Gallbladder 9] 
All sites 2705 
Colon 142 
Ovary 54 
Urinary organs 49 
Upper digestive tract 80 
Rectum a 
Stomach 854 
Pancreas 127 


Relative 90% One-tailed 
risk Confidence limits p 
4.78 1.62 - 14.11 0.008 
3.29 1.36 - 7.96 0.013 
2.04 1.09 - 3.82 0.030 
1.90 1.94 - 2.70 0.001 
173 1.12- 2.66 0.018 
1.58 0.89- 2.81 0.096 
1.31 0.94- 1.82 0.094 
131 0.33 -' 5.21 0.373 
1.28 0.95 - 1.74 0.089 
1.25 0.79 - 1.98 0.215 
Bed 110'- ‘T.352 0.000 
1.11 0.77- 1.61 0.318 
1.08 0.54- 2.15 0.428 
1.03 0.50- 1.91 0.468 
1.01 0.58 - 1.78 0.486 
1.01 0.64 - 1.60 0.484 
1.01 0.86- 1.19 0.463 
0.87 0.56- 1.34 0.295 


“Adjusted for husband’s age by the Mantel-Haenzel method 


By Age of Husbands 
3 50 - 59 


n Ex/1-19 20+ 


Won Ex/I-19 204 


* Age-standardized 


By Age of Wives 
3.27 


n Ex/1-19 204 Won Ex/i-19 20+ Non Ex/i-198 20+ 


By Period of Observation® 
3 


mn Ex/t-19 204 Won Ex/1-19 20+ Non Ex/I-18 20+ 


* Age-standordized 


Fig. 1. Mortality ratios for lung cancer in nonsmoking wives by husband’s smoking habit (prospective 


study, 1966-81, Japan) 


nonsmoking wives whose husbands’ smoking 
habits were known. The extent of the elevation 
in risk for lung cancer in nonsmoking wives 
was studied in relation to the smoking habits of 
the husbands. 


The standardized mortality ratios for lung 
cancer in nonsmoking women were 1.00, 1.36, 
1.42, 1.58 and 1.90 when their husbands were 
nonsmokers, ex-smokers, daily smokers of 
10-14, 15-19 and 20 or more cigarettes per day, 
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Table 2 


Relative risks* of selected causes of death for nonsmoking wives with heavily smoking husbands (20 or more cigarettes daily). 
Risk for wives with nonsmoking husbands = 1.00. Cohort study, 1966-81, Japan 


Cause of death n Relative 90% One-tailed 
risk Confidence limits p 
Stomach ulcer 57 1.73 0.80 - 3.75 0.121 
Subarachnoid haemorrhage 126 1.69 1.08 - 2.65 0.026 
Emphysema 106 1.49 0.92 - 2.39 0.085 
Suicide 200 1.46 1.07 - 1.63 0.019 
Hypertensive disease 61 1.46 st = 2:47 0.166 
Ischaemic heart disease 494 1.31 1.06 - 1.63 0.019 
Hypertensive heart disease 226 1.29 0.93 - 1.78 0.100 
Cerebral haemorrhage 1179 1.29 1.08 - 1.43 0.036 
Nephritis, nehprosis 128 1.27 0.83 - 1.93 0.399 
Gastritis, enteritis 57 1-23 0.70 - 2.16 0.277 
Diabetes 227 123 0.89 - 1.69 0.147 
Cancer 2705 ed 1.10 - 1.32 0.000 
Ill-defined 438 1.20 0.95 - 1.51 0.097 
cerebrovascular disease 
All sites 9106 1.19 13"- 1:26 0.000 
Other heart disease 680 1.19 0.97 - 1.44 0.073 
Pneumonia 258 Eris 0.84 - 1.59 0.232 
Tuberculosis 100 bth 0.71 - 1.86 0.321 
Cholelithiasis 30 1.04 0.35 - 3.07 0.476 
Arteriosclerosis 68 1.01 0.60 - 2.01 0.399 
Cerebral thrombosis 992 1.00 0.85723.17 0.493 
Chronic rheumatic heart disease 106 0.86 0.55 - 1.34 0.286 
Senility 164 0.81 0.53 - 1.24 0.204 
Liver cirrhosis 180 0.75 0.52 - 1.08 0.094 


Adjusted for husband’s age by the Mantel-Haenzel method 


respectively (p for trend: 0.00178). A similar, 
significant dose-response relationship was 
observed by age and by occupation of hus- 
bands, by age of wives, and in each period of 
observation (Fig. 1), and also when other risk 
factors such as diet, prefecture and population 
density were adjusted for (Fig. 2) (8,9). 


No other characteristic of the husbands or 
wives themselves, other than the amount of 
husbands’ smoking, was found to elevate the 
risk of lung cancer in nonsmoking partners 
(Fig. 3). 

Similar studies have been conducted 
in many countries. Most were case-control 


studies (10-27), and only a few were cohort 
studies (28,29). The results of most (17 out of 
22 reported by 1989) were in line with the 
results of our study in Japan (Tables 5 and 6) 
(external consistency). 


The earlier the age of marriage to hus- 
bands who smoked, higher was the risk for 
lung cancer in nonsmoking wives, suggesting 
the importance of duration of exposure to pas- 
sive smoking (Fig. 4) (30). It was also observed 
that the risk for lung cancer in nonsmoking 
husbands was significantly higher when their 
wives were smokers rather than nonsmokers. 
Therefore, nonsmokers with a nonsmoking 
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2.012 


FISH AQJUSTED 
= p= 0.009 1.984 


p = 0.010 1.924 i p * 0.009 
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2.167 
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Husbands Smoking Habit 


NONe EX71-19 20- 
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NONE EX/1-19 20- 
Husbands Smoking Habit 


NONE EX71-19 20- 
Husbands Smoking Habit 


Fig. 2. Relative risk for lung cancer in nonsmoking 
wives by smoking habit of husbands. 
Comparison of 200 lung cancer cases and 
age-occupation matched controls. 
Observation by selected life style and 
demographic variables (prospective study, 
1966-81, Japan) 


spouse should be selected as the unit risk group 
in order to study the effect of exposure to 
tobacco smoke on lung cancer, either actively 
or passively (Fig. 5). 


Other cancers: For most other sites, no signi- 
ficant association was observed between the 
risk in nonsmoking wives and the amount of 


0.8 1.0 lez 1,4 
Smoking : 
(20 cig+/day) 


Husband''s 
Characteristics 


Drinking: 1,06(0,04) 


Residence Population Density 


1,10(0,30) 
: 600-/-600 


Characteristics 


Women's 0,95(0,17) Occupation : agriculture/ others 


Characteristics 
Number of Children 


i OS 7 eb 1,09(0,48) 


Drinking: +/- 1,02(0,01) 


Meat: datly/others 1,12(0,09) 


0,88(0,93) Green-yellow Vegetables : dally/others 
Soybean Paste Soup 


, datly/others 1,08(0,29) 


5 
Observation on 
4 non-smoking women 
of age under 59 
3 
Relative 
risk 
2 
1 
0 
Husbands Smoking: + - + - + = 


Age at marriage : -19 20-23 24- 


Fig. 4. Lung cancer risk in nonsmoking wives by 
husbands’ smoking habit and by age at 
marriage (prospective study, 1966-81, 


Japan) 


smoking of husbands. However, a significant 
elevation of risk for cancers of the paranasal 
sinuses, breast and brain, and leukaemia in 
nonsmoking wives was detected, according 


to the amount of the husband’s smoking 
(Table 3). 


1.8 2.0 


1,91 
(9,18) 


Fig. 3. Lung cancer mortality 
in nonsmoking 
women. Ratio by 
selected risk factors 

ianeryten (prospective study, 
1966-81, Japan) 


chi square value 


The risk for breast cancer, although of 
borderline significance, when analysed by age 
groups of wife or standardized by occupation 
of husbands, revealed a significant dose-re- 
sponse relationship. At age 50-59 years when 
husbands smoked 1-19 and 20 or more ciga- 
rettes daily, the relative risk for mortality from 
breast cancer was 1.3 and 2.68, respectively (p 
for trend: 0.00969) (Fig. 6). The effect was 
independent of each of the other risk factors for 
wives, such as number of children (Fig. 7). 


Other causes of death: Other causes of death 
in which the risk in nonsmoking wives is 
significantly assocrated with the amount of 
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their husbands’ smoking were ischaemic heart 
disease, subarachnoid haemorrhage, cerebral 
haemorrhage, suicide and all causes of death 


(Table 4). 


DISCUSSION 


The validity of interview-based information on 
exposure to passive smoking, on which the cur- 
rent study was based, was clearly demon- 
strated by recent IARC studies (31) that were 
conducted in 13 centres in 10 countries by 
measuring urinary cotinine levels. 


For lung cancer, enough evidence to sat- 
isfy epidemiological criteria such as consistency 


Table 3 


Relative risks of cancers at selected sites for nonsmoking wives by husbands’ smoking habits; dose-response relationship. 
Cohort study, 1966-81, Japan 


Husbands’ smoking habit 


Site of cancer Nonsmoker 1-19 daily 220 daily Mantel- One-tailed 
extension chi p 
Lung 1.00 1.44 1.90 2.990 0.001 
Nasal sinus 1.00 2.28 3.29 2.064 0.019 
Brain 1.00 4.01 4.78 2.069 0.019 
Breast 1.00 Lt2 173 1.795 0.036 
Leukaemia 1.00* 1.79 2.04 2.009 0.022 
All sites 1.00 A 1.21 3,143 0.000 


——— acca 


@Including ex-smoking husbands 


Table 4 


Relative risks of selected causes of death for nonsmoking wives by husbands’ smoking habits; dose-response relationship. 
Cohort study, 1966-81, Japan 
i 


Husbands’ smoking habit 


Site of cancer Nonsmoker 


1-19 daily 


Sn nnn a eUE EEE EEEEESESSsEsEsES SSS 


Cancer 1.00 
Ischaemic heart disease 1.00 
Subarachnoid haemorrhage 1.00 
Cerebral haemorrhage 


Suicide 


Ba! 
1.14 
Loz 
Lol 


220 daily Mantel- One-tailed 
extension chi p 
1.21 3.143 0.000 
gj 2.164 0.015 
1.69 1.846 0.032 
1.25 2.680 0.036 
1.46 2.030 0.021 


hse ne ne 


All causes 


L10 5.449 0.000 


ict 
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Table 5 


Relative risks for lung cancer among nonsmoking women, according to number of cigarettes smoked per day by their husbands 
er ee 


Husbands’ smoking status 


Author(s) Ref. no. Nonsmoker Light Heavy 
Correa et al. 14 1.0 1.2 aS 
Trichopoulos e¢ al. 26 1.0 2.4 3.4 
Inoue et al. 19 1.0 1.2 3.4 
Pershagen et al. 24 1.0 1.0 3.2 
Akiba et al. 10 1.0 1.4 ee | 
Wu et al. ay 1.0 a 2.0 
Garfinkel e¢ al. 16 1.0 im 2.0 
Hirayamma* 8 1.0 1.4 1.9 
Koo et al. 21 1.0 1:9 RZ 
Garfinkel? 28 1.0 3 1.1 
“Prospective study; all others are case-control studies. 
Table 6 
Relative risks (R) for lung cancer in women who had never smoked but had smoking husbands 
Senior author Ref. Lung R Senior author Ref. Lung R 
no. cancers no. cancers 
Inoue 19 De | "22D Garfinkel 16 134 Li 
Geng 17 dammmmmae el ia Wu 27 <29 1.20 
Trichopoulos 26 We Aa, 21AZE Pershagen 24 67 1.20 
Correa 14 222 2.07% Gao 15 226 1.19 
Lam 36 oOy 2.01%" Garfinkel 28 153 1.17 
Humble 18 <28 1.80 Shimizu 25 90 1.10 
Brownson 1] 19 1.68 Gillis 29 8 1.00 
Lam 22 199 1 .65** Lee 23 32 1.00 
Koo 21 88 1.64 Kabat 20 24 0.79 
Hirayama 1,8 183 Loss Buffler 12 4] 0.78 
Avika 10 94 1.50 Chan 13 84 0.75 


*Significant only in trend analysis or in subjects validated as heavy smokers 
**Significant at 95% confidence level in comparison of exposed and non-exposed subjects 


Modified from ref. (7) 


of association, specificity of association and 
dose-response relationship has already been 
accumulated in the literature to evaluate the 
risk of nonsmoking women with smoking 
husbands. 


A different histological pattern of lung 
cancer in women than in men, e.g., predomi- 
nance of adenocarcinoma, is considered to 
be due to the higher proportion of passive 
smoking-related cases in women than in men. 


The results of our large-scale cohort study 
in Japan further showed an elevated risk 


for cancers of the nasal sinus, breast and 
brain and leukaemia in addition to lung 
cancer. 


An elevation in risk for nasal sinus cancer, 
as in the case of lung cancer, is compatible 
with the existence of potent carcinogens in 
sidestream smoke, which is inhaled through 
the nose in even higher concentration than in 
mainstream smoke. 


A significant elevation in risk due to pas- 
sive smoking was reported for childhood brain 
tumours (32,33); a similar elevation related to 
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3.0 
Standardized 
Mortality 
Ratio 2.0 
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Fig. 5. Active and passive smoking and lung cancer mortality (prospective study, 1966-81, Japan) 
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Fig. 6. Rate ratio for death from breast cancer 
in nonsmoking women by husbands’ 
smoking habit 


passive smoking was also observed for adult 
brain tumours. 


nN WO + Oa OD MW 
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Husband smoke 


No. of children Others 20 or more/daily 
pia Zz 1.92(0.61-6.04) 6.63(2.19-20.01) 
3 or more 1.00 4.31(2.07-8.96) 


Fig. 7. Relative risk for breast cancer (age 50-59) 
in nonsmoking women by number of 
children and by husbands’ smoking 
habit 


For breast cancer, the observed associa- 
tion is similar to that reported by Sandler et al. 
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Control of Tobacco-related Cancers and Other Diseases. 
International Symposium, 1990. PRAKASH C, Gupta, JAMES E, HAMNER, III 
AND P.R. Murti, EDs. Oxford University Press, Bombay, 1992. 


Tobacco-related cancers in Bombay, India: 
a study of incidence over two decades 


KaAsTURI JAYANT AND B. B. YEOLE* 


Cancer Research Institute, Bombay, India; and *Bombay Cancer Registry, Bombay, India 


A study of the site-specific incidence rates of cancers of the upper alimentary and respiratory tracts 
over two decades among males in Bombay showed that the incidence of cancers of the tongue, oro- 
pharynx and larynx have decreased significantly, whereas that of oral cancer excluding the tongue 
has remained more or less stable. The incidences of cancers of the hypopharynx, oesophagus and 
lung increased only marginally, but successive birth cohorts showed no consistent pattern. 
Limited data on tobacco habits in Bombay indicate a marked decrease in the proportion of bidi 
smokers in younger cohorts, which conforms with the observed decline in the incidence of those 
cancers for which bidi smoking is the predominant risk factor. For cancers of the hypopharynx, 
oesophagus and lung, for which tobacco chewing or cigarette smoking is an equally or more 
important risk factor than bidi smoking, no consistent pattern was seen. Tobacco-related cancers 
constitute about 50% of cancers among men in India. As the recent national trends in per-caput 
consumption of tobacco are different from those in Bombay, the decline in predominantly bidi 
dependent cancers seen in Bombay cannot be extrapolated to the country as a whole. 
Consequently, control programmes are needed for all smokers in the country, and especially for 


cigarette smokers in urban areas. 


INTRODUCTION 


Tobacco is a major risk factor for cancers of the 
upper alimentary and respiratory tracts, which 
constitute about 50% of all cancers among 
Indian men. This paper examines the trends in 
the incidence of these cancers over the years. 


TRENDS IN TOBACCO-RELATED 
CANCERS 


Data on site-specific incidence of cancer are 
available from the Bombay Cancer Registry 
for a period of over two decades (1,2), mak- 
ing it possible to assess trends in tobacco-relat- 
ed cancers. When the age-adjusted incidence 
rates for these cancers in five-year periods 
between 1964-82 (except 1964-66, which is a 
three-year period) were examined, the inci- 
dence of cancer of the tongue declined progres- 
sively, from 14 per 100 000 in the early 1960s 


to 9.7 per 100 000 in the period 1978-82, while 
those of cancers of other parts of the mouth 
remained more or less stable over the years, 
with an age-adjusted incidence rate of about 7 
per 100 000 (Table 1). The rate for cancer of 
the oropharynx declined from 6.1 per 100 000 
to 3.5 per 100 000 over the years, the decline 
being marked in the late 1970s and early 
1980s. The incidence of cancer of the hypo- 
pharynx and oesophagus, however, increased 
from 7.3 to 10.0 per 100 000 and from 13 to 15 
per 100 000, respectively. The age-adjusted 
incidence rate for cancer of the larynx declined 
from 13.8 to 10.1 per 100 000, whereas that for 
cancer of the lung increased marginally from 
13.3 in the 1960s to 15.8 per 100 000 in the 
1980s. 


A clearer picture of changing incidence 
rates was obtained for each site by fitting a 
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Table 1 


Site-specific age-adjusted incidence rates for cancers at major tobacco-related sites in males in Bombay, 1964-82 


Age-adjusted incidence rate (world) per 100 000 per year 


Site of malignant neoplasm 1964-66 1968-72 1973-77 1978-82 
(ref. 1) (ref. 2) 
Oral cavity 
Tongue 14.0 12.6 10.2 9.7 
Mouth (all other parts) 7.0 13 6.7 7.5 
Pharynx 
Oropharynx 61° 5.6 4.5 3.5 
Hypopharynx nS 7.7 8.7 10.0 
Digestive organs 
Oesophagus 13.0 iss 14.7 15.0 
Respiratory organs 
Larynx 13.8 13.6 12.4 10.1 
Lung 13.3 13.5 14.7 15.8 
All sites 139.5 143.1 142.1 147.4 


“ICD 7, 145: tonsils and oral mesopharynx 


log-linear polynomial of the first order, which 
is the usual model for analysing trends in 
cancer incidence (3). The average percentage 
change in incidence was obtained and the 
significance tested by Student’s ¢ test. 


For cancers of the tongue, oropharynx and 
larynx, the average percentage changes in inci- 
dence were -4.39, -3.73 and -3.16, respectively, 
and these were highly significant (Fig. 1). For 
cancers of the hypopharynx, oesophagus and 
lung, the average percentage changes were 
1.23, 0.95 and 0.05, respectively, and these 
were not significant (Fig. 2). 


The decline in incidence of cancers of the 
tongue, oropharynx and larynx has been repor- 
ted to be due toa cohort effect, younger five-year 
birth cohorts in general having lower rates than 
older cohorts (4). However, for cancers of the 
hypopharynx and oesophagus, no clear pattern 
was discernible; for lung cancer, there seemed to 
be no cohort effect at all (Fig. 3). 


We considered that a synoptic measure of 
the experience of each birth cohort would lead 


to better appreciation of the risk differentials 
between birth cohorts. On examining the age 
ranges for which the incidence data were avail- 
able for each cohort, it was found that each 
cohort had two overlapping 15-year age inter- 
vals: one common to the five-year younger 
cohort and the other, common to the five- 
year older cohort. For example, the 1933 birth 
cohort had the age range 30-44 years common 
to the 1938 birth cohort and the age range 
35-49 years common to the 1928 birth cohort 
(Fig. 4). Hence, a synoptic measure of risk 
in each birth cohort could be obtained by 
estimating the cumulative rate as defined by 
Day (5) over an appropriate age range. 
Accordingly, cumulative rates over an age 
range common to the five-year older or youn- 
ger cohort were used to assess the risk differen- 
tials between adjacent cohorts. 


A diagrammatic representation of cumu- 
lative rates in pairs of adjacent cohorts for the 
same age range is given in Figure 5 (4). It was 
observed that for cancers of the tongue, oro- 
pharynx and larynx, in each of the pairs of 
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Fig. 1. Trends in age-adjusted incidence rates for 
cancers of the oropharynx, tongue and 
larynx in Greater Bombay, 1964-85 


birth cohorts, the younger cohort had a lower 
cumulative rate. However, for cancers of the 
hypopharynx, oesophagus and lung, the pat- 
tern was not consistent; only cohorts born after 
1928 seemed to have rates lower than those of 
five-year older cohorts, but for those born 
before 1928 the successive five-year younger 
cohorts had either similar rates or showed a 
reversal (i.e., younger cohorts having higher 
rates). 


INTERPRETATION OF TRENDS 


The observed changes in the incidence rates 
are not likely to be artefacts, as various indices 
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Fig. 2. Trends in age-adjusted incidence rates for 
cancers of the hypopharynx, lung. and 
oesophagus in Greater Bombay, 1964-85 


have shown that the data of the Bombay 
Cancer Registry are reliable (6). This chang- 
ing pattern, therefore, needs to be viewed on 
the basis of changing exposure to etiological 
factors. For that purpose, it is essential to know 
the risk factors for cancers at each of the sites, 
the associated risk ratios and the prevalence of 
risk factors in the population over the years. 
It must be pointed out that most Indian 
oncologists pool cancers of the base of the 
tongue with cancers of the oropharynx, as 
it has been found that the clinical behavi- 
our, prognosis and etiology of cancers of the 
base of the tongue are similar to those of 
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and lung in cohorts born between 1913 and 1943 
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BIRTH-YEAR AGE RANGE IN YEARS predominantly didi smokers had _ strikingly 
COHORT 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 higher risks of cancers of the oropharynx, 
1943 ot ae ln rand I including the base of the tongue (11.8) and lar- 
1938 teeta ee a I ynx (7.7), than chewers (3.3 and 4.6, respec- 
1933 ee es sty - tively). In contrast, chewers had a higher risk 
* a ee for cancers of the oral cavity (excluding the 
- el nen 3 base of tongue) and hypopharynx (6.0 and 6.2, 
-* | a respectively). Smokers and chewers had simi- 
a ASR Bie =. : lar risks for oesophageal cancer. Risks for oral, 
pharyngeal and laryngeal cancers specifically 

Fig. 4. Age ranges for which incidence data are among cigarette smokers are not available 
available for various birth cohorts from India. Two studies in the west showed 


that the risk ratios for oral cancers in cigarette 
smokers were about 1.5 (9) and 3 (10); the risk 
for cancers of the pharynx taken as a group 
was not significantly higher in smokers (11); 
for cancers of the larynx, the ratio was between 
3 and 6, depending on the frequency of ciga- 
rette smoking (12). 


oropharyngeal cancer (7). This practice is in 
contrast to the international classification, in 
which the entire tongue used to be grouped 
under one rubric. In Bombay, almost 75% of 
lingual cancers occur at the base of the tongue. 
It is therefore justifiable to consider that the 
risk ratio for cancer of oropharynx inclusive of 


the base of the tongue is appropriate for can- It is interesting that bidi smokers have a 

cers of both the tongue and oropharynx. much higher risk of cancers of the oropharynx 

The risk ratios obtained in a Bombay and larynx compared to cigarette smokers. For 

study for smokers and chewers as compar- cancer of the lung, didi and cigarette smokers 

ed to nonusers of tobacco (8) are shown in in Bombay had two- to three- fold higher risks 

Table 2. In this study, smokers who were (13). Furthermore, didi smoking and tobacco 
Table 2 


Risk ratios in smokers and chewers for tobacco-related cancers* 
ERR = 


Type of tobacco usage” 


Site of cancer S C SC CgS 
cr a ee ae aaa een ee Sse AON 
Orai cavity 15-30 
excluding base of tongue 2.8 6.0 10.1 
Pharynx NS 
Oropharynx, including base of tongue 11.8 Jd 31.7 
Hypopharynx 3.6 6.2 16.9 
Oesophagus a8 2.3 6.2 
Larynx A 4.6 20.1 3.6° 
Lung (Bidis) 3.4 10-15 
(Cigarettes) 2.4 


SuurnnEEETTTTEEEEE rs anes nn 


4Calculated from data in refs. (8-13) 

bs smoker; C, chewer; SC, smoker-chewer; CgS, cigarette smoker 
NS, not significant 

Risk ratios here refer to western studies 
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Fig. 5. Cumulative incidence rates over two overlapping 15-year age ranges for cancers of the tongue, 
oropharynx, hypopharynx, oesophagus, larynx and lung for various birth cohorts 


chewing were found to be major risk factors for 
oral cancers and for cancers of the pharynx 
and larynx, and the risks attributable to to- 
bacco usage were high, varying between 70 
and 85%, depending on the site (14). Thus, 
the observed changes in incidence rates proba- 
bly reflect the changes in tobacco usage that 
occurred in this population some 20 years ago. 
Data on the prevalence of tobacco usage in the 
population of Bombay over the years are not 
available to fully substantiate this hypothesis. 
An attempt to estimate the pattern of tobacco 
usage was made by considering limited data on 
prevalence by age. available from a cohort 
study on blue-collar workers carried out in the 
1970s (15). By approximating the habits in dif- 
ferent age groups to the habit pattern in the 
corresponding birth cohorts, trends in the hab- 
its of cohorts born between 1921 and 1936 were 
assessed. These were used to interpret the can- 
cer experience of cohorts born between 1913 
and 1943. 


Examination of the patterns in various 
birth cohorts showed a marked decrease in didi 
smoking and a moderate increase in cigarette 
smoking in successively younger birth cohorts 
(Fig. 6). The pattern for those with dual hab- 
its, i.e., bidi smoking with tobacco chewing and 
cigarette smoking with tobacco chewing, is 
similar to that of people with the single habit of 
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Fig. 6. Proportions of smokers and chewers in 
cohorts born between 1936 and 1921 
(blue-collar workers in Bombay) 
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smoking. This situation would lead to succes- 
sive younger birth cohorts having lower inci- 
dence rates of cancers in which didi smoking is 
the dominant risk factor. This may explain the 
trends in the incidence rates of cancers of the 
tongue, oropharynx and larynx, which are the 
major bidi-related cancers in this analysis. 


Tobacco chewing remained more or less 
stable in various birth cohorts; and the inci- 
dence of oral cancer, excluding the tongue, for 
which tobacco chewing is the dominant risk 
factor, was also stable over the years. For lung 
cancer, for which both didi and cigaretfe smok- 
ing are risk factors, and hypopharyngeal can- 
cer, for which chewing is a more important risk 
factor than smoking, it is difficult to explain 
the lack of consistency in the pattern in succes- 
sive birth cohorts; it is probably due to the 
paucity of data. Perhaps, detailed data on a 
representative sample of the entire population 
would provide a plausible explanation. For 
oesophageal cancer, the risk attributable to 
tobacco was only 50% (14), and no explana- 
tion of the trend (or rather lack of it) can be 
given solely on the basis of the prevalence of 
tobacco usage. 


In order to assess whether the trends 
observed continue in the same direction, the 
latest five-year data were considered. Inter- 
estingly, the incidence rates for cancers of the 
oropharynx and larynx have stabilized, at 
about 3.5 and 10 per 100 000, respectively. 


FUTURE CANCER PATTERN IN THE 
COUNTRY 


The pattern of tobacco-related cancers ex- 
pected for the country as a whole on the basis 
of estimates of per-caput consumption of raw 
tobacco of different types, obtained from data 
published by the Ministry of Agriculture, is at 
variance with what was actually observed in 
Bombay (16,17). For instance, during the 
period 1951-81, the per-caput consumption of 
bidi tobacco increased from 145 to 191 g and 
that of cigarette tobacco from 55 to 115 g. 
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Tobacco type 
Bidi 


Table 3 


Estimated per-caput consumption of raw tobacco (in grams) in India* 


Cigarette 
Chewing 


Total 


i 


@Calculated from data in refs. (16, 17) 


Consumption of chewing tobacco, however, 
decreased from 140 to 54 g (Table 3). The pos- 
sible implications are that the incidences of 
bidi-related cancers, i.e., cancers of the tongue, 
oropharynx and larynx, are unlikely to show a 
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Role of diet and alcohol in tobacco-related cancer 
at sites in the upper aerodigestive tract in an 
Indian population 


PERIN N. NoTANI 


Epidemiology Unit, Cancer Research Institute, Tata Memorial Centre, Bombay, India 


Cancers of the upper alimentary and respiratory tracts, for which tobacco 1s the major cause, con- 
stitute about one-third of all cancers among Indians. Probable changes in demography suggest 
that the incidence of these cancers will increase. Since a large segment of tobacco users remain 
cancer free, however, other factors may have a modifying effect on the risk of developing the dis- 
ease. The modifying effect of diet on the occurrence of oral cancer was observed in an exploratory 
study in India in early 1970s. Subsequently, the role of various dietary factors and of alcohol were 
studied for cancers of all sites in the upper aerodigestive tract. The results indicate that intake of 
vegetables, fish and buttermilk (liquefied yogurt) was associated with a lower risk for upper 
aerodigestive tract cancers and that use of red chillie powder, a common spice used in Indian food, 
was a risk factor in a dose-dependent manner. Alcohol intake had a limited but significant influ- 


ence on the risk for these cancers. 


INTRODUCTION 


Epidemiological studies indicate that 80-90% 
of human cancers are attributable to environ- 
mental factors and life style. The major differ- 
ences in the incidence rates of various cancers 
among different countries, between the gen- 
ders, and between migrant and native popula- 
tions, as well as time trends, implicate environ- 
mental factors in cancer causation. 


In each country, there are characteristic 
site patterns of risk due to local exposure fac- 
tors and life styles. For example, the rate of 
cancers at all sites combined among Indian 
males is quite low when compared with rates 
for men in Connecticut, USA, Oxford, United 
Kingdom, and Miyagi, Japan (1-6), where the 
incidence rates are two- to three-fold higher 
(Table 1). The incidence rates of cancers of the 
oral cavity, pharynx and larynx in India, how- 
ever, are some of the highest in the world 


(Table 1). The incidence of lung cancer, 
although low by international standards, is 
similar to that of oesophageal and pharyn- 
geal cancers in the national context. Thus, 
in Indian males, cancers of the upper aero- 
digestive tract constitute 30-40% of all can- 
cers, whereas they constitute only 12, 6 and 
8% of cancers in Connecticut, Oxford and 
Miyagi, respectively. With the inclusion of 
lung cancer, however, cancers of the upper 
alimentary and respiratory tracts constitute 
40-50% of cancer at all sites combined among 
Indian males and about 20% of cancers among 
Indian females. 


The use of tobacco as a major risk factor 
for cancers at these sites is well established 
(7-10). Quantification of the risks associated 
with different tobacco habits has also resulted 
in high values. Even so, not all heavy chewers 
and smokers develop cancer; thus, it is likely 
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Table 1 


Average annual age-adjusted incidence rates of cancers of the upper alimentary 
and respiratory tracts in males per 100 000 population 


Oesophagus 
(150) (161) (162) 


All sites 
combined 
(140-208) 


Larynx Lung 


TS 


Registry Oral cavity Pharynx 
(140-145)* (146, 148) 
India” 
Ahmedabad a § 169 
Bangalore 9.0 8.8 
Bombay 13.4 11.8 
Madras 12.0 6.8 
Nagpur PS: 97 
Poona 14.8 Sy | 
Others‘ 
Connecticut, USA 10.6 SL 
Oxford, UK a2 ie 
Miyagi, Japan ES 0.4 


10.5 10.2 13.9 149.5 
8.3 4.9 8.6 107.0 
11.4 8.0 13.8 120.5 
14 4.9 F 91.1 
14.1 ee | 8.6 122.2 
12.8 4 Gy lis * 127.6 
So 8.2 60.9 303.0 
3.8 Ke 69.3 268.5 
13.8 22 4 208.9 


Figures in parentheses are ICD codes: 9th for Indian registries; 8th for other registries, with codes 140-207 for 


all sites instead of 140-208 
*Source: refs. (1-5) 
‘Source: ref. (6) 


that certain secondary factors, either external 
or internal, may have modifying influences on 
the risk, and diet and nutrition could be one 
such factor. This paper reviews the role of diet 
and also of alcohol in the pathogenesis of can- 
cers of the upper aerodigestive tract. 


ROLE OF DIETARY FACTORS 


Nutrition and diet can act in several ways. 
Nutrients, food additives and contaminants 
(like aflatoxins) can act as complete carcino- 
gens or pro-carcinogens. Dietary deficiencies 
or excesses can lead to biochemical malfunc- 
tion, which in turn may initiate or promote a 
neoplastic process; they may also impede or 
enhance the delivery of carcinogens to the 
target tissue. They can result in metabolic ac- 
tivation or deactivation of carcinogens. Thus, 
diet and nutrition can interact with the host 
environment in several ways and alter the sus- 


hy et * é » 4 id d 
sa etna od cQHay ered to act more as 
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tumour promoters or antipromoters rather 
than as direct carcinogens. 


An exploratory analysis of data collected 
in the 1950s in Bombay, India, indicated that 
certain dietary components may modify the 
risk of tobacco chewers and smokers for devel- 
oping oral cancer (12). This formed the basis 
for a case-control study (13) conducted subse- 
quently for all sites in the upper aerodigestive 
tract. Some of the results abstracted from this 
study are discussed below. 


DIET AND CANCERS OF UPPER 
AERODIGESTIVE TRACT 


Cancers of the oral cavity, pharynx, larynx and 
oesophagus formed the case group for this 
study. Two control groups were used. The 
results obtained with controls from the general 
population (using electoral rolls) are shown in 
Table 2. Information on usual diet before 
disease onset, in terms of the frequency 
and amount of intake, was dbtained by a 
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Table 2 
Relative risk estimates for cancers of the upper aerodigestive tract (with 95% confidence intervals) associated 
with consumption of different dietary items in Bombay, India* 
Dietary item Cancer site 
(level of comparison) Oral cavity Pharynx Oesophagus Larynx 
Cereals and pulses 
Cereals 1.45 1,59 151 0.87 
(not daily vs. daily) (0.8-2.5) (0.9-2.9) (0.9-2.7) (0.4-1.9) 
Pulses ROY 1.90 1.11 1.48 
(not daily vs. daily) (1.0-2.5) (1.2-3.1) (0.7-1.8) (0.8-2.8) 
Vegetables and fruits 
Vegetables 2.39 2.65 2.62 2.75 
(not daily vs. daily) (1.4-4.0) (1.6-4.5) (1.5-4.4) (1.4-5.3) 
Fruits (<1/week vs. =1/week) 0.89 0.99 1.23 2.00 
(0.5-1.4) (0.6-1.6) (0.8-2.0) (1.0-4.1) 
Animal products 
(<1/week vs. 21/week) 
Meat 1.21 a be) 1.46 1.12 
(0.7-2.0) (0.7-1.9) (0.9-2.5) (0.6-2.1) 
Fish 3.28 2.23 3.77 3.94 
(2.1-5.3) (1.3-3.7) (2.3-6.3) (2.1-7.7) 
Poultry 0.78 0.90 3.50 1.12 
(0.1-5.2) (0.1-7.0) (0.3-48.9) (0.02-48.3) 
Eggs 0.83 0.43 0.79 0.64 
(0.5-1.5) (0.2-0.8) (0.4-1.4) (0.3-1.4) 
Dairy products 
(not daily vs. daily) 
Milk 1.11 1.13 1.47 0.78 
(0.6-2.2) (0.6-2.3) (0.7-3.0) (0.3-2.0) 
Buttermilk 5.7% 3.68 2.44 11.09 
(1.6-8.7) (1.4-9.4) (1.1-5.4) (1.5-83.1) 
Fat 
Groudnut oil (g/cu/month) 2.91 2.93 1.99 2.61 
(<600 g vs. = 600 g) (1.8-4.7) (1.8-4.8) (1.2-3.2) (1.3-5.1) 
Spices 
Red chillie powder (g/cu/month) 
< 75 1.00 1.00 1.00 1.00 
75-99 261° 1.45 1.94 1.22 
100-149 eB kd 2,33 1.99 2.05 
2 150 be mate Zor 3,39** 
x’ trend test <0.001 <0.01 <0.01 <0.10 
Beverages 
Tea 1.21 1.46 2.39 1.10 
(>2 cups/day vs. < 2 cups/day) (0.8-1.9) (0.9-2.4) (1.5-3.9) (0.6-2.0) 


Source: ref (13); Comparison group; general population 
Relative risk adjusted for age and tobacco use 
*p < 0.05; **p < 0.01 | 
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questionnaire. Findings from the analysis 
based on the frequency of intake of several 
dietary items (13) are summarized in the table. 
The results are given in terms of relative risk 
estimates that were adjusted for the two impor- 
tant risk factors, use of tobacco and age. 
Adjustment was not required for sex or com- 
munity, as all the patients were men and they 
belonged to one community with similar socio- 
economic status. 


Cereals and pulses: These constitute the most 
common food items for all segments of the 
Indian population. Table 2 compares the risks 
of those who did not consume these items daily 
versus those who did. For those who did not 
include pulses in their diet daily versus those 
who did, the relative risk (1.9) was significant 
for pharyngeal cancer. 


Vegetables and fruits: A two- to three-fold in- 
crease in risk was observed for men who did 
not consume vegetables daily versus those who 
did, and these were highly significant. The 
lower risks were consistent with the current 
hypothesis that vitamin A, 8-carotene and 
vitamin C have protective effects. Intake of 
fruits, however, showed no association; this 
was not surprising, since both the control and 
study groups were from the lower income stra- 
tum and, perhaps understandably, could not 
afford this relatively expensive food item. 


Animal products: Risks were also assessed for 
men who ate meat, fish, poultry and eggs less 
than once a week versus those who consumed 
these items at least once a week. Only fish 
intake showed a significant relative risk, which 
was two- to four-fold higher for nonconsumers 
than consumers. 


Dairy products: Milk intake was found to be 
relatively poor in both the study and control 
groups, and the relative risks were not signifi- 
cant. Butter was consumed by only 0.2% of 
the study group and was therefore not ana- 
lysed. Nonconsumers of buttermilk (liquefied 
yogurt) were at significantly higher risk than 
consumers. 


Fat: Information was obtained on the con- 
sumption of various types of fats and oils, and 
the quantity consumed was expressed in grams 
per consumption unit (cu) (one for a member 
of the family 12 years of age and above, half 
otherwise) per month (g/cu/mth). Groundnut 
oil was the most commonly used cooking 
medium (81-86% in different groups), and 
median consumption in the population control 
group was 600 g per cu per month while that of 
the whole study group was 400 g per cu per 
month. Men who consumed less oil were at a 
two-fold higher risk than those who used more. 
In contrast to the western diet, in which fat 
contributes 30-40% of the total caloric intake, 
in an average Indian diet fat consumption is 
low and contributes only 8-10% of the total 
caloric intake. High fat consumption in west- 
ern countries was reported in several studies to 
be associated with higher risks for cancers of 
the colon and of endocrine-dependent sites 
(14,15); so the risk elevation even with low 
caloric intake from fat in this study is in- 
teresting. 


Spices: Red chillie powder is an important 
spice in Indian food, and this emerged as a risk 
factor in a dose-dependent manner. With an 
increase in chillie use from <75 g to 150 g or 
more per cu per month, there was a one- to 
three-fold increase in risk, which was signifi- 
cant for all sites except the larynx. This obser- 
vation is consistent with experimental findings 
that red chillies are mutagenic in bacterial test 
systems and are tumour promoters in vivo 
(16,17). 

Beverages: Barely 2% of the study group 
drank coffee, but drinking of tea was common, 
the median intake being two cups per day. 
There was a significant, two-fold increase in 
risk for oesophageal cancer among men who 
drank more than two cups of tea a day as com- 
pared to those who drank two cups or less. For 
pharyngeal cancer, the risk was 1.5, which was 
only marginally significant. 


When men who drank three, four, five or 
more cups of tea per day were compared with 


those who drank two cups or less per day, a 
significantly increasing trend of relative risk for 
oesophageal (2.0, 2.2 and 3.5) and pharyngeal 
cancers (1.1, 1.8 and 2.3) was observed. It 
is possible that it is the temperature of the 
tea and not the tea itself that is relevant, but it 
was not possible to study this aspect in our 
investigation. 


Since this is the only case-control study on 
diet and cancer in India, the results need to be 
interpreted with caution. Furthermore, it was 
not possible at this stage to assess the attribut- 
able risks due to dietary factors, as has been 
done for tobacco (18). 


DISCUSSION 


A number of studies have reported similar 
results. In an extensive study by the In- 
ternational Agency for Research on Cancer, 
the role of several food items was investigated 
in the induction of oesophageal cancer in an 
area of high incidence (165 per 100 000) in 
Iran. Of the 45 food items listed (19), nine 
showed a significant association with the dis- 
ease in both males and females. Tea drinking 
was one of them; a significant, almost two-fold 
increase in risk was observed among those who 
drank hot tea compared to those who did not. 
The other items included consumption of dairy 
products, raw vegetables and fruit; these were 
found to have a significant protective effect, the 
risks for higher versus lower levels of consump- 
tion ranging from 0.42 to 0.69. Consumption of 
meat, poultry and fish showed no association, 
nor was there a significant association with 
tobacco use or alcohol intake. 


In a case-control study on oral and pha- 
ryngeal cancers in women in the southern 
USA, Winn et al. (20) reported a significant 
protective effect of vegetable and fruit con- 
sumption. A report from the Roswell Park 
Memorial Institute (USA), where large-scale 
questionnaire studies on diet are routinely 
conducted, also revealed a protective effect of 
vegetable and fruit intake, but not of meat or 
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fish intake, on the development of oesophag- 
eal cancer, in a dose-dependent manner (21). 
Using standard food composition tables, it was 
shown that higher dietary levels of vitamins A 
and C conferred protection. A similar protec- 
tive effect of vitamins A and C was reported for 
laryngeal cancer (22), and the gradient in risk 
persisted even after adjustment for the effects 
of alcohol drinking and cigarette smoking. 


It is not easy to quantify the contribution 
of diet to cancer risk because of the complexity 
and extreme difficulty of measuring in mean- 
ingful quantitative terms dietary intake prior 
to disease onset. Moreover, dietary items inter- 
act not only with each other but also with the 
host environment. Despite these complexities, 
certain consistent associations with specific 
food items have been observed. 


It may be concluded that, although to- 
bacco is known to be a major causal factor for 
some human cancers and efforts must be made 
to eliminate its use, the tumour promoting or 
protective role of certain dietary factors cannot 
be ignored. It is therefore suggested that a bal- 
anced diet adequate in protein and nutrient 
intake, especially fresh vegetables and fruits 
rich in minerals and vitamins, coupled with 
avoidance of high intake of fats and meat and 
strict surveillance of quality, preservation and 
storage practices, would be consistent with the 
lowest possible risk for cancer and other dis- 
eases for the Indian population. 


ROLE OF ALCOHOL 


Alcohol plays an important role in the patho- 
genesis of cancers of the upper alimentary 
tract, especially in conjunction with cigarette 
smoking. In the present study, alcohol was 
consumed in the form of a locally distilled 
brew. 


The risks of alcohol drinking and tobacco 
smoking and chewing were assessed using 
log-linear models, which were translated into 
logistic regression models for the dichoto- 
mous response variable (23). ‘Table 3 shows the 
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Table 3 
Estimates of odds ratios associated with regular habits obtained under fitted logistic models* 


Adjusted odds ratios 
associated with 


Oral cavity 


Cancer site 


Pharynx Oesophagus 


I 


Smoking 
Chewing 
Alcohol drinking 


7.4 5.6 4.7 
11.4 6.8 4.9 
1.3 9° af 


“Source: ref. (23): Comparison group; general population controls 
>Because of an age-alcohol interaction term in the model, estimates of odds ratios differ with age group and are 
2.7, 2.6 and 0.6 for age groups 40-49, 50-59 and 2 60 years, respectively. 


results abstracted from this study. The risks 
associated with alcohol intake per se were not as 
high as those associated with tobacco habits; 
for oral cancers, the adjusted odds ratio of reg- 
ular chewers was 11.4, and that for regular 
smokers was 7.4, while for alcohol consumers it 
was only 1.3. Similarly, for pharyngeal can- 
cers, the risk associated with alcohol drinking 
was lower than those associated with tobacco 
habits. Because of the presence of an age- 
alcohol interaction term in the model fitted for 
oesophageal cancer, a single risk figure could 
not be obtained; these varied from 0.6 to 2.7 in 
different age groups. The risks for a combina- 
tion of habits can be obtained by multiplica- 
tion, and they are high. In another study of 
oesophageal cancer from this region (24), sim- 
ilar risks were reported. 
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Maternal smoking during pregnancy leads to a higher infant mortality by increasing several risks 
including that of low birthweight. About 10% of infant deaths and 19% of low birthweights of 
babies could be prevented in the USA if smoking by mothers during pregnancy could be elimi- 
nated. Our research documents that 22-31% of very ‘low birthweight’ births, 17% of childhood 
asthma and 38% of childhood asthma requiring medication could be prevented if maternal smok- 
ing were eliminated. Controlling for many confounding factors indicates that the effects of smok- 
ing are relatively independent of other known risks. Maternal smoking also appears to be related 
to subsequent behavioural problems of young children. Unfortunately, there is a lack of effective 
smoking cessation services during pregnancy in the USA, thus missing a clear opportunity to 
reduce substantially both infant mortality and childhood morbidity. 


INTRODUCTION 


The impact of cigarette smoking on the health 
of smokers has been well documented. In this 
paper, we examine the impact of maternal 
smoking on a wide spectrum of indicators of 
the health status of infants and children, utiliz- 
ing published studies as well as new research 
findings. Smoking by mothers can affect the 
fetus during pregnancy via an intrauterine 
pathway or after childbirth through passive 
smoking via an airborne pathway or breast 
feeding. These results have important implica- 
tions for maternal and child health policies and 
programmes in many countries. Not only is 
there substantial evidence for the adverse 
effects of maternal smoking on the health of 
infants and children, but the preventable 
nature of the habit and the magnitude of 
attributable risks indicate that smoking by 
mothers is the greatest single preventable 


cause of infant and childhood mortality and 
morbidity in the USA and numerous other 
countries (1). 


These relationships are particularly im- 
portant at this moment because of recent evi- 
dence that infant mortality rates in the USA 
are levelling off (2,3). In addition, there has 
been little change in the rates of low birth- 
weight in the USA since the 1950s. In recent 
decades, there has been a very substantial 
impact of neonatal intensive care technology in 
reducing the rates of mortality and subsequent 
morbidity among infants in the USA. The lack 
of change in these rates points to the need to 
look beyond medical high technology to other 
intervention strategies to reduce further excess 
mortality and morbidity. Evidence from other 
countries including India indicates widespread 
use of tobacco (both smoked and chewed) and 
substantial infant health risks (4,5); similar 
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policy implications need to be addressed in 
these countries. 


Smoking cessation programmes for preg- 
nant women and all mothers and fathers with 
children represent one obvious strategy. At 
this point, it is unknown to what extent pre- 
natal care services in the USA have an impact 
on maternal smoking cessation during preg- 
nancy. There is perhaps a clear opportunity to 
reduce substantially both infant mortality and 
childhood morbidity by implementing effective 
cessation programmes during the prenatal 
period. 


Similar opportunities may exist in many 
developing countries where tobacco use by 
pregnant women is widespread. While other 
causes of infant ill-health in these countries 
may be more dominant, for example, malnutri- 
tion, poverty and diarrheal disease, the cost- 
effectiveness of smoking cessation versus other 
health programmes can be assessed. 


METHODS 


Low birthweight and smoking: To study the 
effect of maternal smoking on birthweight, the 
1980 National Natality Survey (NNS) and 
Mississippi and Maine Multi-State Infant 
Mortality Review Project data were used. The 
NNS was carried out by the National Center 
for Health Statistics and was based on a ran- 
dom sample of 9941 live births to residents 
of the USA in 1980. Infants with a birthweight 
of less than 2500 g were oversampled. Infor- 
mation was derived from the birth certificate 
and a mailed questionnaire (a telephone inter- 
view if the mailed questionnaire was not 
returned) from all married mothers; the study 
also included data from hospital and physician 
records. The analyses excluded women not 
married at the time of the interview (6). The 
overall response rate to the survey was 84% 
(7). Information on smoking during pregnancy 
and other risk factors was gathered as part of 
the mailed/telephone questionnaire adminis- 
tered to the women. 


Data were collected as part of the Multi- 
State Infant Mortality Review Project during 
1984-85 in the entire State of Maine and two 
health districts in Mississippi. Data from 
Maine consisted of vital records and medical 
record audit data for all infant deaths, all 
survivors of very low birthweight, and a 2:1] 
random sample of controls or births matched 
on date of birth and plurality. Similar data 
were collected from the health districts in Mis- 
sissippi. Data on smoking were abstracted 
from a detailed review of the medical records. 
Analysis of the Multi-State data reveals rates 
of smoking during pregnancy similar to, 
although slightly lower than, rates estimated 
from national samples. Rates for white women 
(both married and unmarried) who smoked 
during pregnancy in Maine (24%) and 
Mississippi (27%) were similar to the rates 
reported in the NNS (27%) and in a recent 
national sample (27%) (6); rates among black 
women in Mississippi (12%) were lower than 
NNS estimate (22%) and the recent national 
estimates (24%) (6). Lower estimates in the 
Multi-State study could be due to true differ- 
ences in smoking or underreporting on the 
clinical record. 


Maternal smoking and behavioural problems 
in children: Data from the 1981 National 
Health Survey and Child Health Supplement 
were used to analyse maternal smoking and 
behavioural problems in young children (aged 
4-5). The National Health Survey uses a com- 
plex, multi-stage probability sampling design 
to provide representative samples of the civil- 
lan non-institutionalized population of the 
USA. The 1981 survey included a child health 
supplement, in which data were collected on 
one child in each eligible household thus 
including 1279 children aged 4-5 years. The 
interview contained a series of questions on 
parent-reported behavioural problems of the 


‘ child (the Behaviour Problem Index, BPI), 


maternal behaviour relating to the prenatal 
experience of that child and sociodemographic 
measures. Thus, all information was derived 


from reports of parents; there were no medical 
examinations of children or reviews of medical 
or school records. 


The BPI was developed to encompass 
domains of behaviour similar to those covered 
by the Achenbach Child Behaviour Checklist 
(CBCL), but it was much shorter. Most items 
used in the BPI were adapted from the parent- 
administered CBCL, and they were chosen 
because of their reliability, high loading on the 
subscales of the CBCL and their adaptability 
to an interview situation. The CBCL has been 
validated, and it discriminates between chil- 
dren who are referred for clinical help for 
behavioural problems and children who are 
not referred. The BPI also discriminates 
between children who are and are not receiv- 
ing help from psychologists, psychiatrists or 
psychoanalysts (8). 


The BPI scales in this sample include 
an overall behavioural problem score and six 
subscales. In computing scale scores, each 
behavioural question was coded ‘1’ if the 
parent said ‘often true’ or ‘sometimes true’ and 
was coded ‘0’ otherwise. These recodes were 
then summed to give total and subscale scores. 
The scale items were designed to represent 
measures of some of the ‘common syndromes 
of problem behaviour found in children and 
adolescents’. The subscales included the fol- 
lowing (sample items in parentheses): (i) head- 
strong (‘is disobedient at home’); (ii) antisocial 
behaviour (‘bullies, or is cruel or mean to 
others’); (iii) anxious/depressed (‘is unhappy, 
sad, or depressed’); (iv) hyperactive behaviour 
(‘has difficulty concentrating, cannot pay 
attention for long’); (v) peer conflict-social 
withdrawal (‘has trouble getting along with 
other children’); and (vi) immature depend- 
ency (‘cries too much’). 


National estimates of smoking and prenatal 
care: National estimates of smoking during 
pregnancy and utilization of prenatal care ser- 
vices were derived from the 1980 NNS. When 
calculating population prevalences, estimates 
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were weighted to take into account the proba- 
bilities of selection, response rates and non- 
response. The prenatal care index was calcu- 
lated to adjust for the number of visits during 
gestation: inadequate care included either late 
initiation of care or few visits (adjusted for 
gestation). 


RESULTS 


Maternal smoking and low birthweight, pre- 
maturity and intrauterine growth retarda- 
tion: Of all the potentially changeable risk fac- 
tors that have been linked to low birthweight,, 
cigarette smoking stands out as the one that 
has been well documented in its effects upon 
rates of low birthweight, prematurity and 
intrauterine growth retardation. A world liter- 
ature review by Kramer (1) indicated the 
importance of smoking during pregnancy as a 
major health issue in all countries where the 
habit is prevalent among pregnant women. In 
addition, he pointed to the importance of 
tobacco chewing among pregnant women in 
countries where this habit is practised. 


A significant relationship between smok- 
ing during pregnancy and rates of low birth- 
weight and very low birthweight were found 
among married women in the NNS. In a logis- 
tic regression analysis controlling for pre- 
pregnancy weight, stature, prior pregnancy 
loss, maternal education, race and the ade- 
quacy of prenatal care, the rates of low birth- 
weight were 2.1 times higher for women who 
smoked more than half a pack of cigarettes per 
day (p<0.00001) (Table 1). Similar relation- 
ships were found between smoking during 
pregnancy and low birthweight infants deliv- 
ered prematurely (less than 37 weeks), as well 
as low birthweight infants delivered at term 
(37 weeks) or later, which we classify as intra- 
uterine growth retardation. 


The NNS_ sample indicated whether 
women had smoked prior to their pregnancy, 
and thus the relationship between smoking 
cessation during pregnancy and birth out- 
comes could be assessed. Weighted logistic 
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Table 1 


Estimated odds ratios of low birthweight from logistic 
regression analysis; 1980 National Natality Survey 
(n= 7766) 


Predictive variable and Odds p-value 
categories ratio* 


et hi ee oe eS 
Maternal weight 
(approx. quintiles) 


l 1.74 0.00001 
2 1.47 
3 . 1.22 
4 1.02 
5 1.00 
Short maternal height 
No 1.00 0.0001 
Yes 1.40 
Prior pregnancy loss 
None 1.00 0.00001 
One 1.61 
Two or more 1.97 


Mother’s education 


Less than high-school 1.25 0.03 
High-school diploma 1.09 
Some college 1.00 

Race 
White 1.00 0.00001 
Black Zea 

Smoking during pregnancy 
>1/2 pack per day 2.10 0.00001 
<1/2 pack per day 1.60 
None 1.00 

Prenatal care index 
Inadequate 2.30 0.00001 
Intermediate 1.48 
Adequate 1.00 


*Odds ratios independently associated with a low 
birthweight, relative to the reference category 
(which has a value of 1.00) 


regressions were estimated, and these indica- 
ted the same level of risk for those women 
who quit (did not smoke during pregnancy) 
as for those who had not smoked prior to or 
during pregnancy. Relatively low cessation 
rates during pregnancy were observed in the 
NNS: 16% among whites and 11% among 
blacks. 


Previous studies have not documented a 
clear relationship between rates of very low 
birthweight (<1500 g at birth) and smoking 
during pregnancy. Analysis of the NNS and 
data from the Maine and Mississippi: Multi- 
State studies indicate a substantial relation- 


ship (Table 2). 


Estimates of attributable risk from studies 
of the NNS data indicate that elimination of 
smoking among white, married women could 
reduce rates of low birthweight by 19% (7). 
We expect similar attributable risks among the 
black population. 


Attributable risks estimated from the 
NNS and Multi-State data indicate that elimi- 
nating smoking during pregnancy could 
decrease the rates of very low birthweight by 
15%. 


Maternal smoking and infant mortality: 
While the relationship of maternal smoking 
during pregnancy to low birthweight, prema- 
turity and intrauterine growth retardation has 
been clearly documented in a wide variety of 
studies throughout the world, the relationship 
of smoking during pregnancy to infant mortal- 
ity has been less clear. Studies completed 
one or two decades ago reported conflicting 
results (9-11); however, more recent results 
based on much larger sample sizes indicate 
substantial effects upon infant mortality via 
both increased risk of low birthweight and 
other risks independent of birthweight (12, 
13). These results are consistent with the 
effects of passive smoking both in utero and fol- 
lowing childbirth (13). Estimates of attributa- 
ble risk indicate that 10% of infant deaths 
could be prevented if mothers did not smoke 
during pregnancy (12). 


Maternal smoking and respiratory health 
of children: A substantial body of literature 
demonstrates increased rates of lower respira- 
tory infection and increased respiratory symp- 
toms in the children of mothers who smoke 
(14-18). Other studies indicate an association 
between maternal smoking and diminished 
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Table 2 


Estimated odds ratios of very low birthweight, controlling for prior pregnancy loss, race and lack of prenatal care, 1980 National 
Natality Survey (NNS) and 1984-85 Multi-State Maine and Mississippi samples 


NNS (n=7825) 


Risk Odds ratio 
Unadjusted odds; smoking vs not 1.77 
Controlling for prior pregnancy 1.68 
loss and race (only NNS and 
MS) 
As above plus lack of prenatal care 1.62 


p-value 
0.0001 
0.0001 


0.0003 


Multi-State 


Maine (n=1017) Mississippi (n=902) 


Odds ratio p-value Odds ratio p-value 
1.46 0.01 1.34 0.12 
1.59 0.004 1.39 0.11 
1.49 0.06 1.43 0.09 


lung size (19) and decreased pulmonary func- 


tion (20-30). 


A recent study from our research group 
indicated a substantial association between 
maternal smoking during pregnancy (0.5 
packs per day or more) and an increased risk 
of asthma among children aged 0-5 (31), simi- 
lar to results from an earlier study of passive 
maternal smoking (32). These results were 
obtained from a multivariate logistic regres- 
sion analysis controlling for sex, race, family 
structure, rooms in household and maternal 
education (odds ratio, 2.1; p<0.001). Similar 
analyses indicated that maternal smoking 
of 0.5 packs per day or more was also an 
independent risk factor for children’s use of 
physician-prescribed asthma _ medications 
(odds ratio, 4.6; p<0.0006) and for developing 
asthma in the first year of life (p<0.0006) (29). 
The mechanisms by which maternal smoking 
may cause an increased risk of childhood 
asthma is unclear. Most of the studies have 
assumed an effect of postnatal passive smok- 
ing, but some newer studies indicate that expo- 
sure during pregnancy might have independ- 
ent effects, by impairing lung development and 
by sensitization to atopic disease (33, 34). 


Maternal smoking and later behavioural 
problems in children: Nicotine, the active 
agent in tobacco which leads to addiction, 


exhibits a wide variety of effects on the human 
body: (i) nicotine enters the brain, interacts 
with specific receptors in brain tissue and initi- 
ates metabolic and electrical activity; and (ii) 
nicotine causes skeletal muscle relaxation and 
has cardiovascular and endocrine (i.e., hormo- 
nal) effects (35). Exposure to nicotine, via pas- 
sive smoke, breast feeding or intrauterine 
routes, might have behavioural consequences 
for children. 


In a recent analysis of national data in 
the USA, we found a significant relation- 
ship between particular behavioural problems 
reported by parents and maternal smoking 
during pregnancy. The BPI contains six sub- 
scales and an overall summary score (see 
above). In a multiple regression analysis, we 
controlled for gender of the child, birthweight, 
race, region of the country, mother’s age at 
childbirth, number of siblings, family struc- 
ture, family income and mother’s education. 
For the overall BPI, a weak independent re- 
lationship was indicated between maternal 
smoking and behavioural problems (p=0.07). 
The ‘antisocial’ subscale also showed a weak 
relation to maternal smoking (p=0.06), while 
the ‘headstrong’ subscale showed a more sub- 
stantial, independent relation (p=0.008) 


These results, although preliminary, are 
intriguing, because the relationships seen in 
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these analyses are of the same order of magni- 
tude as relationships to other established risk 
factors for behavioural problems, such as male 
gender. The present study had a retrospective 
design, and, obviously, cohort and interven- 
tion (e.g., smoking cessation) studies are 
needed to further test these hypotheses. A 
recent longitudinal analysis has found stronger 
relationships (36). 


Smoking cessation during pregnancy and pre- 
natal care: Is there a connection?: Substantial 
relationships were observed between lack of 
prenatal care and increased rates of low birth- 
weight in the NNS (Table 1). These analy- 
ses demonstrated independent relationships 
between low birthweight and smoking, and 
between low birthweight and inadequate pre- 
natal care. 


These independent associations were not 
unexpected. In addition we found that smok- 
ing was related to adequacy of prenatal care. 
One of the mechanisms whereby prenatal 
health care has been hypothesized to improve 
birthweight is via counselling and support to 
women to quit smoking. Some 31% of women 
with inadequate prenatal care smoked during 
pregnancy versus 25% of women with adequate 
prenatal care (p<0.002). Rates of smoking ces- 
sation were also different (9% us. 17%; 


p=0.002). 


IMPLICATIONS 


The evidence for the harmful effects of mater- 
nal smoking on the health of the newborn is 
now substantial. Our review of published 


References 


1. Kramer MS. Intrauterine growth and gesta- 
tional duration determinants. Pediatrics 1987; 
4:502-11. 

2. ANONyMoOus. United States progress in saving 
infants’ lives has stopped, according to recent 
data. Children’s Defense Fund Rep 1988; 8:1. 

3. KLEINMAN JC. State trends in infant mortality, 
1968-1983. Am J Public Health 1986; 6:681-7. 

4. KRISHNA K. Tobacco chewing in pregnancy. 


evidence, as well as new data, indicate wide- 
spread effects of maternal smoking upon mor- 
tality and morbidity. Randomized controlled 
trials indicate the effectiveness of smoking ces- 
sation programmes during pregnancy in 
helping women quit (37, 38) and in improving 
birthweight (39). Unfortunately, such pro- 
grammes are not widespread. The problem in 
the USA at this point seems to be one of devis- 
ing a reimbursement mechanism that would 
allow a diversity of low-cost programmes, most 
of which would not be carried out by physi- 
cians although physician reinforcement is 
important. Insurance and . Medicaid pro- 
grammes in the USA generally do not provide 
reimbursement for smoking cessation pro- 
grammes during pregnancy. Evaluation of 
these interventions is critical. 


Application of this relatively recent scien- 
tific knowledge to other populations through- 
out the world also needs to be explored. Other 
systems for delivering nicotine, such as tobacco 
chewing; must be examined for their effect 
upon infant and child health. Finally, new pro- 
grammes of smoking cessation must be devel- 
oped and evaluated in these countries. A key 
issue in this evaluation is the development of 
low-cost, effective systems which can be inte- 
grated into routine prenatal and postnatal 
care. 
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Population impact of adverse reproductive 
outcome attributable to maternal tobacco use 
in India 


SARALA KRISHNAMURTHY 


National Cancer Registry Project (ICMR), Tata Memorial Hospital, Bombay, India 


The prevalence of tobacco use among women in India ranges from 10 to 62%. Tobacco is used 
by women predominantly in its smokeless forms; overall, an estimated 10%: of Indian women 
chew tobacco and 2.5% smoke bidis. Nevertheless, the potential health hazards of maternal 
tobacco use to reproductive outcome are not well documented. Preliminary estimates showed 
a three-fold risk of stillbirths among women in India who chewed tobacco during pregnancy 
and a two-fold increase in perinatal mortality for babies born to bidi smokers in Bangladesh. 
The odds ratio for low birthweight (2.5 kg or less) associated with mishri use during pregnancy 
was 3.2 for all babies in Bombay, 6.96 for girls and 1.6 for boys. From these estimates, about 
17% of stillbirths, 9% of perinatal mortality and 17% of birthweights of 2.5 kg or less are 
attributable to maternal tobacco use during pregnancy. Estimates for 1986 showed that nearly 
457 000 deaths among infants and children under five years could be attributed to maternal 
tobacco use. Additional indirect effects may be increased infant mortality due to premature birth 
and diversion of income from nutritional needs to tobacco. These estimates emphasize the neces- 
sity for stopping tobacco use during pregnancy and the need for appropriate antenatal efforts. 


INTRODUCTION 


Maternal cigarette smoking is harmful to the 
unborn fetus, newborn, neonate and growing 
child in various ways. Cigarette smoking dur- 
ing pregnancy adversely affects the growth of 
the unborn fetus, resulting in low birthweight, 
increased numbers of stillbirths and increased 
perinatal, neonatal and infant mortality (1). 
It is also associated with a decrease in the 
male-female ratio of newborns (2,3) and with 
an increased prevalence of infections (4). 
Further, it slows or adversely affects the re- 
spiratory, mental, emotional and behavioural 
development of the child at newborn, infant, 
under-five and over-five stages (1,4). 


Tobacco is used in various forms through- 
out India and South-East Asia (see papers by 
Bhonsle et al.; Pindborg et al.; this volume), but 


very little is known about its adverse effects on 
pregnancy, a topic which has been reviewed 
recently (5,6). Studies from Pune (7) and 
Jabalpur (8) in India and from Bangladesh (4) 
showed that maternal tobacco chewing (7,8) 
and bidi smoking (4) during pregnancy result 
in offspring of low birthweight. A three-fold 
increase in the number of stillbirths was seen 
among tobacco chewers (7), and increased pla- 
cental weights were also reported (9,10). A 
two-fold increase in perinatal mortality was 
associated with bidi smoking (4). Perinatal 
mortality was twice as high among illiterate 
and less well educated women than among 
educated women and among those who had 
had little or no antenatal care compared 
to those who had sought antenatal care. Less 
well educated women were more likely to be 
bidi smokers and to have sought no or less 
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antenatal care. Thus, lack of education, bidi 
smoking and lack of antenatal care seem to be 
interrelated. Furthermore, the scarce income 
of poorer, less well educated women may be 
diverted from nutritional and other needs 
to the purchase of tobacco (11), which would 
add indirectly to the adverse effects of 
tobacco. 


Relative risk estimates for the effects of 
maternal use of smokeless tobacco during preg- 
nancy are available from a preliminary study 
in Bombay, India (12). In this study, 33% of 
the 500 women were mishri users, and they had 
a nearly three-fold greater risk of bearing an 
offspring with low birthweight (2.5 kg or less) 
than nonusers of tobacco. Female babies had 
a nearly seven-fold risk of weighing less than 
2.5 kg (p<0.0005); for male babies, the birth- 
weights showed no significant difference. The 
relative risk for having a baby weighing 2 kg or 
less was 5.4, and that for having a baby weigh- 
ing 2-2.5 kg was 2.76. 


This paper assesses the extent of prema- 
ture births and other adverse effects associated 
with maternal tobacco use during pregnancy 
in India. 


MATERIAL AND METHODS 


In order to estimate the population impact of 
adverse reproductive outcomes due to mater- 
nal tobacco use in India, one must know the 
prevalence of tobacco use among women dur- 
ing pregnancy and the relative risk estimates. 
Relative risk estimates are available from the 
studies (4,7,8,12) described above. There has 
been no nationwide prevalence survey of 
tobacco use in India, but studies in some 
selected rural areas show that 10-62% of 
women use tobacco in one form or another 
(13,14). Overall, it has been estimated that at 
least 10% of women use smokeless tobacco, 
and an additional 2.5% smoke (15). Thus, it 
can be calculated that, in 1986, about 20.5 mil- 
lion women of reproductive age (15-44 years) 
were using tobacco in India. 


RESULTS 


Table 1 shows the population attributable 
risks associated with tobacco use for stillbirth 
and birthweight of 2.5 kg or less in all babies 


Table 1 


Estimated impact on reproductive outcome attributable to 
maternal tobacco use in India, 1986 


Population attributable © 


risk (%) 
Reproductive Odds Smoke- Bidi 
outcome ratio less smokers 
tobacco 
users 
Stillbirth* 3 16.7 4.8 
<2.5 kg birthweight? 3 16.7 4.8 
(both genders) 
<2.5 kg birthweight? 7 37.5 13.0 
(girls) 
<2.0 kg birthweight? 5.4 30.5 9.9 
2-2.5 kg birthweight 2.8 15.3 4.3 
Perinatal mortality‘ 2 9.0 2.4 


“Source: ref. (7) 
Source: ref. (12) 
“Source: ref. (4) 
Table 2 


Estimated deaths from adverse reproductive outcomes due to 
tobacco use in pregnancy, India, 1986 


Deaths (X 10°) due to 


Reproductive Smokeless Smoking Both 
outcome tobacco 
use 

Stillbirth @ 25/1000 96 28 124 
livebirths* 

Prematurity-related 151 43 194 
deaths @ 41%» 

Perinatal mortality@ 110 29 139 
53/1000 livebirths‘ 

Total 357 100 457 


“Source: ref. (16) 

Source: ref. (17); figures for prevalence of prema- 
ture births not available . 

“Source: ref. (17) 


according to gender. Some 9% of perinatal 
mortality and nearly 17% of stillbirths could 
be attributed to tobacco use during pregnancy. 


The estimated population load of such 
adverse reproductive outcomes is shown in 
Table 2. Overall, 457 000 deaths, of which 
124 000 were stillbirths, 194 000 prematurity- 
related deaths, and 139 000 perinatal mortal- 
ity, were estimated to have occurred in 1986 
due to maternal tobacco use during pregnancy. 


DISCUSSION 


Our analysis shows that nearly half a million 
deaths among infants and children aged less 
than five years might be due to maternal to- 
bacco use during pregnancy. This is likely to 
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Influence of cigarette smoking and its cessation on 
the risk of cardiovascular disease 
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Cigarette smoking contributes to the development of atherosclerotic lesions and to the clinical 
manifestations of coronary, aortic and peripheral vascular disease. A review of a 24-year prospec- 
tive study among 17 000 US college alumni showed that excess risks for smokers over nonsmokers 
were 77% for total cardiovascular diseases, 98% for coronary heart disease, 52% for stroke, and 
100% for other cardiovascular disease. A gradient increase in risks ranges steadily upward with 
increased smoking in a dose-dependent manner. Ex-smokers had a slightly higher risk than never- 
smokers. After adjusting for several factors, the relative risk for cardiovascular disease in alumni 
smokers over nonsmokers was 85%. Another review suggested that passive smoking carried a two- 
fold increased risk of fatal cardiovascular disease. There was a consistent gradient of reduction of 
risk for cardiovascular disease as the interval folowing smoking cessation increased. Cessation of 
cigarette smoking reduces the risk of these conditions, improves the quality of life and extends life 


expectancy. 


INTRODUCTION 


It has been established uneqivocally that 
cigarette smoking is a chief instigator of cardio- 
vascular disease (CVD). In turn, fortunately, 
there is countering evidence that cessation of 
cigarette smoking leads to reduced incidence 
of CVD, hence implying potentially restored 
or increased longevity. Although the rates of 
cigarette smoking and CVD have declined in 
recent decades, both are still so widespread 
that remedial measures and intervention strat- 
egies are of prime interest. The present review 
was undertaken to evaluate the benefits of ces- 
sation of cigarette smoking, as compared with 
those of nonsmoking and in contrast to the 
hazards of continued smoking. 


METHODS 

We identified studies of smoking and CVD 
reported from various nations in the past quar- 
ter century, which demonstrate that cigarette 
smoking contributes to the development of 


atherosclerotic lesions and to clinical mani- 
festations of coronary, cerebral, aortic and 
peripheral vascular disease. Next, we reviewed 
findings on smoking habits and other personal 
characteristics on the risk of CVD among 
Harvard College alumni. Further studies are 
summarized concerning the influences of 
kinds, intensities and duration of smoking, 
including passive smoking, use of filters, cessa- 
tion of cigarette smoking and interrelation- 
ships of smoking with other influences on 
risk of CVD. These include results from a 
follow-up of San Francisco Bay area longshore- 
men, and findings on the effects of changes 
in cigarette smoking habits and other in- 
fluences on CVD risk among University of 
Pennsylvania alumni. 


The summary conclusions reached from 
this review are: (1) Cigarette smoking is a per- 
vasive habit that increases the risks of both 
non-fatal and fatal CVD. (2) Cessation of 
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cigarette smoking reduces these risks, lowers 
the risk of premature death and thus may 
restore normal life expectancy. (3) Ex-smokers 
may retain higher risks than never-smokers. 
(4) Adverse effects of passive smoking appear 
to parallel those of active smoking, differing 
only in degree. 


RESULTS 


Representative world studies: Among men 
in the Framingham (Massachusetts, USA) 
Heart Study in 1950-68, age-adjusted rates for 
total coronary heart disease (CHD) showed 
a gradient increase from nonsmokers _ to 
ex-smokers, to light smokers, to more than 
double for smokers of a pack or more of ciga- 
rettes per day (1,2). About 20% of the events 
were sudden deaths, which displayed a similar 
gradient. Heavy smokers had higher rates of 
coronary insufficiency, angina pectoris and 
myocardial infarction than nonsmokers. The 
parallel trends support a causal association 


between cigarette smoking and development of 
CHD. 


Similar parallels found in other study 
populations corroborate the causal hypothesis 
(3-6). Among 290000 US military veterans 
aged 35-84 years, whose smoking experience in 
1917-40 coincided with an era of increased 
cigarette smoking and rising rates of CHD, the 
risk of fatal heart attack was 58% higher for 
smokers than for nonsmokers during a 16-year 


(1953-69) follow-up (7-9). 


The American Cancer Society sponsored 
four-year studies of cigarette-smoking prac- 
tices and exposure among 188 000 men aged 
90-70 years in nine states, and 358 000 men 
and 483 000 women aged 35-84 years in 25 
states (10-12). Of 20 116 deaths from CHD, 
more than 11 500 represented excesses attrib- 
utable to smoking, or a 46% increased risk in 
men and 41% in women. 


Of 3405 CHD deaths in six years among 
78 000 Canadian veterans aged 30-90 years, 
there was a 60% excess among smokers as 


compared to nonsmokers (13). A similar eleva- 
tion of risk was found among 16 000 California 
men aged 35-64 years and engaged in nine 
occupations, with 1718 deaths from CHD in 
eight years (14). 


The risk of dying from CHD for cigarette 
smokers exceeded that of nonsmokers by 
60% among 34 000 men and by 100% among 
6194 women who were British physicians 
followed-up for 20 and 22 years and had expe- 
rienced 3191 and 179 CHD deaths, respec- 
tively (15,16). 


In Sweden, random samples of 27 000 
men and 28 000 women aged 35-64 years had 
916 and 457 deaths from CHD in 10 years, 
indicating 70% and 30% higher risks of fatal 
CHD for smokers compared to nonsmokers, 
respectively (17). 


In 29 health districts in Japan, 122 000 
men and 143 000 women aged 40 or more were 
followed-up for 13 years; the 3351 and 2653 
deaths from CHD showed that the excess risk 
for smokers over nonsmokers was 71% for men 
and 78% for women (18,19). 


A study of 1212 deaths among 3749 Swiss 
physicians followed-up for 10 years indicated 
that mortality rates from CHD increased with 
number of cigarettes smoked per day, excess 
mortality being 33% for up to 10 cigarettes 
and 118% for 35 or more (20). 


In the Finnish cohort of the ‘seven coun- 
tries study’, 335 of 1520 men followed-up for 25 
years died from CHD, and the relative risk for 
smoking 10 or more cigarettes daily versus 
never smoking was 1.95 (95% CI, 1.36-2.79) 
(21). 


The consistency of these and many other 
massive global studies provides overwhelming 
evidence of the causative influence of cigarette 
smoking on CHD and on other CVD, includ- 
ing sudden death. Although understanding of 
the precise pathophysiological basis of these 
manifestations is incomplete, it appears that 
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Table 1 


Age-adjusted rates and relative risks of coronary heart disease (nonfatal and fatal) and cardiovascular disease (fatal) among 
16 936 Harvard College alumni, by cigarette smoking habit 


Sigarette smoking Prevalence No. of Cases per Relative p for 
no. per day) (man-years, %) cases 10 000 man-years risk of disease trend 
Coronary heart disease (nonfatal and fatal), 1962-72 

> 20 27 179 70.9 1.65 

10-19 6 40 67.2 1.57 

1-9 7 38 53.4 1.25 <0.0001 
Former 36 178 39.0 0.91 

Never 24 90 42.9 1.00 

All cardiovascular disease (fatal), 1962-85 

=20 27 385 47.5 2:27 

10-19 6 59 35.1 1.39 <0.0001 
1-9 5 71 34.6 1.37 

Former 38 440 31.0 lz 

Never 24 159 25:3 1.00 


he ee 


cigarette smoking accelerates the atherosclero- 
tic process by promoting myocardial oxygen 
insufficiency, lowers serum high-density lipo- 
protein levels, disrupts the haemostatic sys- 
tem, and lowers the threshold of ventricular 
fibrillation (2,22-26). The nicotine and carbon 
monoxide present in cigarette smoke are con- 
sidered to be the most important agents, but 
hydrogen cyanide, oxides of nitrogen and car- 
bon disulfide are also likely suspects in the 
pathogenesis of CHD (27). The patterns and 
mechanisms of invasion are so manifold that 
total avoidance of exposure to cigarette smoke 
is the only practical way of escaping its hazard- 
ous influences. 


Studies among US college alumni: Data 
were obtained on 16 936 former students aged 
35-74 years and initially free of CHD, who 
entered Harvard University in 1916-50. 
Recorded in student health archives and in 
mailed questionnaires returned by alumni in 
1962 or 1966, these data were reviewed for 
personal characteristics, including the ciga- 
rette smoking, that might influence health. 
Follow-up data were obtained from repeat 
questionnaires in 1972 for non-fatal CHD and 


from official death certificates through 1985 for 
both CHD and CVD. The overall experience 
represented by this study population spans the 
20th century from 1900 to the present, as 
in 1985 the ages of surviving study subjects 
ranged from 52-92 years (28-30). During the 
follow-up of six to ten years (1966 or 1962 to 
1972), there were 572 first attacks of CHD, 357 
non-fatal and 215 fatal. When incidence rates 
were computed per 10000 man-years, the 
overall risk for smokers was 68% higher than 
that for nonsmokers. 


Mortality rates for fatal CVD were com- 
puted similarly for the 24-year follow-up from 
1962 or 1966 through 1985, during which there 
were 1176 CVD deaths. Excess mortality risks . 
for smokers over nonsmokers were 75% for 
CVD and CHD, 50% for stroke, and 100% for 
other CVD. 


Table 1 shows age-adjusted rates and 
relative risks for total CHD and fatal CVD, for 
their respective follow-up intervals, by number 
of cigarettes smoked. Prevalence (as percent- 
age of man-years) showed a distribution of 
about one-quarter heavy smokers, one-third 
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ex-smokers, and one-quarter never-smokers. rettes smoked increased from none to a pack or 
; . 
The overall pattern of risk was similar for more per day, the excess risk for CHD ranged 
: 0 
CHD and fatal CVD. As the number of ciga- upward to 65% and for CVD death to 127%. 
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Fig. 1. Age-adjusted death rates of death from cardiovascular disease per 10 000 man-years of observation and 


relative risks among 16 936 Harvard College alumni, by cross-tabulations of cigarette smoking habit and 
A. Blood pressure status 


B. Physical activity index 

C. Body mass index, and 

D. History of parental coronary heart disease 

Death rates are given on top of columns and corresponding numbers of deaths in the diamond-shaped keys. 
A RR of 1.00 is assigned to the paired combination with presumed highest risk (each back-corner column) 


Figure | is a graphical presentation of 
cross-tabulations of cigarette smoking habit 
with other personal characteristics of the 
alumni: blood pressure status, physical activ- 
ity, body-mass index (weight for height) (2) 
and parental history of CHD. Mortality rates 
from CVD are shown on top of the columns, 
and numbers of deaths are given in a corre- 
sponding grid beneath each graph. Column 
heights and their vertical scale show relative 
risks versus the presumed highest risk of 1.00 
assigned to the back corner column in each 
figure. The other columns are located by 
breakpoints, chosen to provide three levels of 
each characteristic for comparisons. Column 
heights are comparable within each graph but 
not between graphs. Mortality trends may be 
seen as per the influence of each characteristic, 
holding constant the age and the paired char- 
acteristic. This permits recognition of any 
interacting influence of cigarette smoking with 
the other characteristic. 


The three smoking levels represented in 
each graph are ‘heavy’ (20 or more cigarettes 
per day), ‘moderate’ (1-19 per day) and ‘none’ 
(ex-smoker or never-smoker), which contrib- 
uted 26%, 12% and 62% man-years, res- 
pectively. 


Blood pressure status categories identified 
normotensive alumni, whose systolic blood 
pressure as a student had been on record as 
either below 130 mm Hg or higher, and alumni 
with physician-diagnosed hypertension self- 
reported by questionnaire. Each category con- 
tributed 70%, 21% and 9% of the man-years 
of observation, respectively. 


Physical activity categories were estab- 
lished by an index in estimated kilocalories per 
week, totalled from questionnaire-reported 
leisure-time walking, stair-climbing and sports 
play. The high-activity group expended 2000 
kcal or more per week, moderately active men 
500-1999, and sedentary men under 500 kcal 
per week; each group contributed 38%, 46% 
and 16% man-years, respectively. 
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Three weight-for-height groups defined 
by body mass index (BMI), computed as 
weight in kilograms divided by square of 
height in meters, were ‘heavy’ (BMI226 
units), ‘medium-build’ (24-25 units), and 
‘slender’ (>24 units), who contributed 28%, 
35% and 37% of man-years, respectively. 


The three categories of alumni identified 
by parental history of CHD were those with 
both parents free of such illness, those with one 
parent afflicted and those with both parents 
having had CHD; each contributing were 
64%, 34% and 3% of man-years, respectively. 


In Figure 1A, the rates and relative risks 
for fatal CVD are cross-tabulated by cigarette 
smoking and blood pressure status. In all 
blood pressure categories, nonsmokers had 
half the risk of heavy smokers. The effect of 
cigarette smoking on the risk for fatal CVD 
was strong and independent of the influence of 
hypertension, which was even stronger. 


At each level of cigarette smoking in 
Figure 1B, there is a decline in mortality 
from CVD as leisure-time physical activity 
increases. With adjustment for the influence of 
smoking, exercise continued to be related 
inversely to the risk for fatal CVD. Cigarette 
smoking was directly related to CVD mortality 
when exercise was held constant. The most 
physically active nonsmokers had only 38%, 
and the least physically active nonsmokers had 
47%, as much fatal CVD as the sedentary 
heavy smokers. 


Figure 1C shows that CVD mortality is 
related directly to the cigarette habit when 
BML is held constant. With smoking held con- 
stant, CVD was related directly also to BMI, 
although less strongly than was smoking. The 
leanest nonsmokers (no more than 10% over 
‘ideal’ weight, i.e., with BMI below 24 units) 
had only 42% as much risk as their heavy 
smoking, more obese classmates who used a 
pack or more of cigarettes per day and had a 
BMI score of 26 or higher. 
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Figure 1D presents cross-tabulated CVD mortality with reduction of cigarette smoking 
risks for cigarette smoking and parental CHD. is substantial, and the influence of parental 
Insofar as parental CHD may imply a familial CHD status is nearly as strong. Here, as in all 
or hereditary tendency toward fatal CVD in the other cross-tabulations, there is a consist- 
alumni, the risk attached to that trend is much ent gradient lowering of fatal CVD risk as 
reduced for the nonsmoking alumni as com- cigarette smoking is reduced from heavy to 
pared with heavy smokers, being one-third light to none. 
lower even for nonsmokers with a double his- Table 2 gives relative and attributable 
tory of parental CHD, compared to the similar risks for total CHD in 10 years and of fatal 
heavy smokers. The trend of lower CVD CVD during 24 years of follow-up, by selected 

Table 2 


Relative and attributable risks of coronary heart disease (nonfatal and fatal) and cardiovascular disease (eral ) among 16 936 


Harvard College alumni, by selecteed adverse characteristics 
ee — 


Prevalence Relative risk of disease Attributable risk (%) 
Charatteristic,. 2° YS)» Ase adj. oi Multi-adj 2 9590! CF » Individual Population 
Coronary heart disease (nonfatal and fatal), 1962-72 

Cigarette 40 1.67 1.64 1.31-2.02 ~<0.0001 39 16 
smoking” 

Hypertension‘ 9 2.26 2.00 1.55-2.58 <0.0001 50 se) 

Sedentary living* 63 Fe5 1.34 1.06-1.69 0.0146 25 16 

Overweight for 28 1.34 1.24 0.99-1.56 0.0555 20 6 
height* 

History of 37 1.46 1.32 1.07-1.64 0.0100 24 2 
parental CHD‘ 

One or more of 89 2.54 2:93 1.48-4.33 0.0007¢ 61 54 
above 

All cardiovascular disease (fatal), 1962-85 

Cigarette 39 1.70 1.84 1.59-2.14 <0.0001 46 18 
smoking” 

Hypertension‘ 9 2.60 2.16 1.81-2.58 <0.0001 54 k) 

Sedentary living* 62 1.30 1.23 1.04-1.44 0.0130 19 12 

Overweight for 28 133 1.36 1.16-1.59 0.0001 26 7 
height* 

History of 37 1.22 1.14 0.98-1.32 0.0981 12 4 
parental CHD‘ 

One or more of 89 3.34 3.27 2.16-4.96 <0.0001 70 62 
above 


*Adjusted for differences in age and other characteristics listed 

*Any amount 

‘Physician-diagnosed 

“Expending less than 2000 kilocalories per week in walking, stair-climbing and recreational activities 
“‘Body-mass index, 26+ (kg/m’), About 25% or more over ideal weight-for-height by 1959 Metropolitan Life 
Insurance Standards 

‘One or both parents with coronary heart disease 

‘Adjusted for differences in age only 


characteristics known to predispose to these 
outcomes. The relative risk estimates are 
derived from a multivariate analysis (31) and 
computed for the presence versus the absence of 
each adverse characteristic, with adjustments 
for age and each of the other four characteris- 
tics listed. After allowing for each other varia- 
ble, cigarette smokers had a 64% higher risk 
of fatal or non-fatal CHD than nonsmokers; 
hypertensive alumni had twice the risk of nor- 
motensives; sedentary men had 34% more risk 
than physically active men; obese men were 
24% more at risk than slender men; alumni 
with a parental history of CHD had a 32% 
greater likelihood of developing CHD them- 
selves than classmates without such family 
background; and men with any one or more of 
these adversities had two and one-half times 
the risk of CHD than their classmates with 
none of them. 


The tabulated, individual attributable 
risks are estimates of the percent reduction in 
risk of CHD for persons who might have 
exchanged an adverse characteristic for its 
more healthful opposite. Reformed cigarette 
smokers might have had 39% less risk of devel- 
oping CHD. Similarly, hypertensive men who 
achieved normal blood pressures might have 
halved their risk, and sedentary men who 
became more active might have reduced their 
CHD hazard by one-quarter. Overweight men 
might have had 20% lower risk if they gained 
less; men with a history of parental CHD 
might have experienced a 24% reduced risk if 
both parents had been free of CHD. If an 
alumnus with one or more of these adverse 
characteristics could have avoided all of them, 
his risk of heart attack during the follow-up 
might have been reduced by 61%. 


Population attributable risk is an estimate 
of the potential reduction in the incidence of 
CHD in the Harvard alumni community if 
its unfavourable characteristics had been cor- 
rected to more healthful one. These estimates 
take the prevalence of the characteristic in the 
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population into account. As seen in Table 2, 
total abstinence from cigarettes by the alumni 
might have cut their CHD rate by 16%; aboli- 
tion of hypertension by 5% (relatively small 
because of the low prevalence of hypertension); 
a universal physically active life style, 16%; 
elimination of obesity (about 25% over ideal 
weight for height), 6%; avoidance of CHD by 
parents, 9%; and elimination of all these 
adverse traits in the alumni population might 
have lowered the CHD experience by 54%. 


Relative and attributable risks of mortal- 
ity from CVD (bottom deck of Table 2) for 
these same five alumnus characteristics are of 
the same general magnitude as those given for 
CHD. There might have been 62% fewer CVD 
deaths during the interval 1962-85 if all five 
adversities had been absent. 


Table 3 presents age-adjusted rates and 
relative risks for CHD by specific combina- 
tions of the three strongest predictors of 
increased CHD incidence: cigarette smoking, 
hypertension and sedentary living. Men with 
none of these characteristics experienced 26.2 
attacks per 10 000 man-years; using this rate 
as base, relative risks in the presence of any 
one or any combination of characteristics 
ranged upward to 7.70 with all three charac- 
teristics combined. Presence of any one charac- 
teristic 1s accompanied by a 50% increase in 
risk, and in the presence of any two character- 
istics the risk is nearly tripled. The estimated 
percentage reductions that could have been 
anticipated over the 6- to 10-year follow-up, if 
alumni had avoided these adverse traits, were 
computed as population attributable risks. 
Elimination of the cigarette habit might have 
reduced CHD incidence by 25 (SE+4)%; 
control of hypertension, 16 (+2)%; avoidance 
of sedentary living, 26 (+6)%; side-stepping 
any two characteristics, 31 (+6)%; and by 
abolishing all three adverse characteristics, the 
alumni population might have spared them- 
selves a hefty 48 (+7)% of their risk for CHD 
during the follow-up period. 
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Table 3 


Age-adjusted rates and relative risks for coronary heart disease (nonfatal and fatal) among 16 936 Harvard College alumni, 
1962-72, by specific combinations of adverse characteristics 


Sedentary 
living* 


Cigarette Hypertension 


smoking 


I 


+ + ~ 
- - + 
- + - 
- - - 
- -- - 
ms 2 w= 
16 4 re 


Man-years of Cases per Relative risk 
observation 10 000 of disease 
man-years 
P72 201.9 7.70 
18 319 65.5 2.50 
2618 102.3 73.1 3.90 2.78 
1 020 79.5 3.03 
26 684 Nei a Fe 
11 809 50.1 39.4 1.91 1.50 
1 434 41.8 1.59 
18 648 26.2 1.00 


*Expending less than 2000 kcal per week in walking, stair-climbing and recreational activities 


These observations fortify evidence ad- 
vanced in other studies of leisure-time exer- 
cise (32-37) and of occupational physical activ- 
ity (38-44), showing that avoidance of each of 
these personal characteristics has a protective 
influence against CHD. For example, the rela- 
tive influence of heavy cigarette smoking, 
higher levels of blood pressure and strenuous 
cargo-handling by 3686 San Francisco Bay 
area longshoremen were assessed for the risk 
of death from CHD in a 22-year follow-up, 
1951-72 (44). There were 395 deaths from fatal 
heart attack before age 75. Smoking a pack or 
more of cigarettes per day, a level representing 
36% of the man-years contributed by these 
stevedores, increased the risk of fatal CHD by 
109% over that of men smoking less or not at 
all. Systolic blood pressure equal to or greater 
than average (representing 42% of the man- 
years) led to a 106% increase. Nearly two- 
thirds of the workforce expended 8500 kcal or 
more per week in handling cargo at the quay, 
while the remaining men, who were ware- 
housemen, supervisors, clerks and machine 
operators, expended less than 8500 kcal per 


week. The less active group had a 97% higher 
risk of fatal CHD than the cargo-handlers. The 
risk estimates for each of these characteristics 
were adjusted for differences in age and both of 
the other characteristics. 


Age-adjusted rates and relative risks of 
fatal CHD by specified combinations of heavy 
cigarette smoking, higher systolic blood pres- 
sure levels and low work-energy output are 
given for longshoremen in Table 4. Since rela- 
tively few longshoremen lacked all three char- 
acteristics, the basis for comparison was taken 
as the rate (40.3 per 10 000 man-years) of the 
presence of only one or none of the characteris- 
tics. From this basis, the risk for any two char- 
acteristics approximated an increase of 90%, 
and for all three characteristics, 280%. Thus if 
all longshoremen had smoked less than a pack 
of cigarettes per day or not at all, the death 
rate from CHD might have been reduced by 28 
(+4) %; if all systolic blood pressure levels had 
been less than the mean for five-year age 
groups, 29 (+4)%; if all longshoremen had 
worked at high energy output levels, 49 


Cigarette smoking and cardiovascular diseases 179 


Table 4 


Age-adjusted rates and relative risks of death from coronary heart disease among San Francisco Bay Area longshoremen, 
1951-72, by specific combinations of adverse characteristics 


Cigarette Systolic BP Low Man-years of Deaths Relative risk 
smoking = mean level work-energy observation per 10 000 of death 
=1 pack/day output" man-years 

+ + 5 493 151.9 20 68. 3.77 
+ - ++ 9 595 71.3 10.65 
~ + 10 072 75,2 78.3 1325 1.94 
+ — 2 664 177.2 26.46 
- - + 14 087 55.9 8.35 
+ — = 3'705 25.4 3.80 
~ + = 4 687 68.1 40.3 9.15 1.00 
- - — 6 645 6.7 1.00 


*Expending fewer than 8500 kcal per week in job assignments 


(+9)%; and if all three of these adverse char- 
acteristics had not existed, the corresponding 
total reduction in fatal CHD attacks might 
have approximated 88 (+9)%. These compu- 
tations are, of course, theoretical, in that they 
assume a causal relationship between each 
characteristic and fatal heart attack, that the 
characteristics are modifiable, and that other 
traits or conditions that influence the risk of 
fatal CHD are evenly divided between groups 
at high- and low-risk levels of these three char- 
acteristics. The percentage reductions would 
vary with strength of the relationship and with 
the proportion of the experience involving each 
characteristic. Yet, it is clear that removal of 
these hazardous life style elements might result 
in substantial reductions in the risk for fatal 
CHD. 


It may be of some interest to compare and 
contrast the risk patterns of the Harvard 
alumni and San Francisco longshoremen, in 
view of their substantial differences in educa- 
tion, occupation, socioeconomic circumstances 
and other personal and environmental charac- 


teristics. The relative risk for fatal CHD 
among the longshoremen was computed for 
cargo-handlers expending 8500-10 750 kcal 
per week and their less active fellows putting 
out 4750-8250 kcal, while the Harvard energy 
expenditure was split at only 2000 kcal per 
week. The assessments for longshoremen were 
based on measurements of actual oxygen con- 
sumption on the job, whereas the Harvard 
alumni estimates were derived from self- 
assessment of habitual activities, largely in lei- 
sure time. The assessments of longshoremen 
did not include spare time activities, which 
from questionnaire data were largely seden- 
tary, and the alumni estimates did not include 
job activity requirements, which for executives 
in a 40-h work week approximate 4500-5500 
kcal. Thus, the differences in energy output 
between stevedores and executives must be 
narrowed when occupational and recreational 
activities are considered jointly. Most impor- 
tantly, both populations experienced lower 
CHD risk with higher levels of energy output. 


More active subjects had lower CHD risks 


within their own populations, and although 
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different cutpoints of blood pressure level and 
cigarette smoking habit were used, the haz- 
ardous effect of high levels of these two 
characteristics in each population is evident, 
as measured in both relative and attributable 
risks of CHD. In view of this finding, perhaps 
we may generalize to other populations or 
even be specific to an individual, concerning 
the hazards and benefits of these character- 
istics, especially cigarette smoking and its 
abandonment. 


Another method of gauging the benefit of 
smoking cessation and removing the hazard of 
other adverse characteristics is by estimating 
the years of life to be gained by having the ben- 
efits of favourable life style characteristics, 
including abstinence from cigarette smoking. 
Actuarial models provide estimates of added 
years of life to be gained up to age 80, as 
derived from Harvard alumni mortality expe- 
riences. Results are given in Table 5 for five- 
year age groups at the start of follow-up and 
for three characteristics, namely cigarette 


smoking, blood pressure status and physical 
activity. The estimated number of years gained 
from practising each favourable pattern of a 
characteristic is adjusted for differences in the 
other two patterns. The bottom line of the 
table provides weighted average gains in life 
expectancy for each favourable characteristic, 
from age 35 to age 80, with adjustments for dif- 
ferences in age and each of the other two pat- 
terns. The data suggest that the largest gain 
(2.7 years) would be achieved by avoiding 
hypertension, the next largest gain by not 
smoking cigarettes (2.3 years), and the third 
by being physically active sufficiently to 
expend 2000 kcal or more per week in leisure 
pursuits (1.2 years). Ways of living that would 
combine all of these favourable characteristics 
might be expected to gain further added life, 
since their influences are partly independent. 
Eschewing of cigarette smoking might reduce 
the risk of death from CHD, stroke, aneurysm, 
chronic obstructive lung disease and lung and 
other cancers, thus providing a substantial 
benefit. Functional capacity maintained by 


Table 5 


Added years of life from favourable characteristics’ in men up to the age of 80 years, as estimated from Harvard College alumni 


mortality experiences, 1962-78 


Age at entry Cigarette abstention 
(years) versus | 
cigarette smoking? 


35-39 2.68 
40-44 2.62 
45-49 2.38 
50-54 “eo 
99-59 2.00 
60-64 1.64 
65-69 0.98 
70-74 0.51 
75-79 0.03 
35-79° 2.26 


Normotension Active life style 


versus versus 


hypertension‘ sedentary living“ 
3.48 1.50 
3.31 1.39 
2.60 1.10 
2.20 1.20 
1.84 1.13 
ee 0.93 
1.20 0.67 
0.37 0.44 
0.18 0.30 
2.72 1.25 


*Each pattern of characteristics is adjusted for differences in the other patterns listed 


*Any amount 
‘Physician-diagnosed 


“Expending less than 2000 kcal per week in walking, stair-climbing and recreational activities 
‘Weighted average adjusted for differences in age and the other patterns listed 


adequate exercise would tend to promote 
longevity by reducing the risk of CHD and of 
the hypertension that predisposes to CHD by 
perhaps other mechanisms. 


Cessation of cigarette smoking: In several of 
the global studies summarized earlier, the 
influence of cessation of cigarette smoking on 
the risk for CHD among men was examined by 
interval since quitting, age at cessation and 
intensity and duration of cigarette use. Risk 
declined in a gradient for ex-smokers as their 
interval since quitting cigarettes increased. 
The pattern was seen for both heavy and light 
smokers of all ages, although it was less 
impressive beyond age 65. After 10 years, they 
had little or no more risk than never-smokers. 
As mentioned earlier, these were massive 
studies involving thousands of study subjects 
and up to 20 years of follow-up, so the data 
on ex-smokers may have become fairly well- 
stabilized. Those referred to here were groups 
of British physicians (15,16), US men surveyed 
by the American Cancer Society in 25 states 
(11,12) and a Swedish random sample (17). 


Recent retrospective observations of 910 
women aged 25-64 at the time of first myocar- 
dial infarction, and of 2375 hospital-based con- 
trol subjects, indicated that the relative risk for 
this disease among smokers, as compared with 
never-smokers, was 3.6 (95% confidence inter- 
val, 3.0-4.4) (45). Women who had stopped 
smoking less than two years previously still 
had a sizeable added risk (2.6; 1.8-3.8); how- 
ever, the relative risk fell promptly thereafter, 
and the risk among women who had not 
smoked for three or more years was virtually 
indistinguishable from that among women 
who reported never to have smoked. The pat- 
terns of decline following smoking cessation 
were similar regardless of the amount smoked, 
the duration of smoking, the age of former 
smokers or the presence or absence of such 
other predictors of increased risk of myocardial 
infarction as hypertension, higher levels of 
blood cholesterol and history of angina pecto- 
ris. Thus, the data for these women suggested 
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that the increase in risk for first non-fatal 
myocardial infarction from cigarette smoking 
declined sharply within a year or so of quitting, 
and it nearly disappeared after three years of 
smoking cessation. 


Since a large-scale, randomized clinical 
trial is unlikely ever to become practicable, 
the most persuasive evidence that smoking 
cessation and other life style improvements can 
reduce CVD death rates is to be found in 
cohort studies such as that illustrated in Table 
6, where 6242 University of Pennsylvania 
alumni were identified as smokers, ex-smokers 
and never-smokers and followed for subse- 
quent CVD. In 1962, these men were asked 
about their smoking habits; about 40% 
smoked and 60% did not. In 1976, the same 
men were questioned again. The table shows 
that 18% had continued to smoke, 21% had 
quit smoking and the 60% who had not 
smoked were still nonsmokers. (Nonsmokers in 
1962 who took up smoking by 1976 were too 
few to tabulate or analyse). Next, these three 
cohorts — smokers, ex-smokers and never- 
smokers — were followed-up to 1985 for CVD. 
By 1985, they were 62-80 years old, and 223 
had died of CVD in the 60 193 man-years of 
observation; however, the ex-smokers, those 
who quit cigarette smoking between 1962 and 
1976, had a 50% less risk of dying from CVD 
than those of their classmates who had kept on 
smoking. The never-smokers continued to 
enjoy the lowest risk of all — 57% less than 
that of the smokers, but the ex-smokers had 
nearly equalled that score with a risk far below 
their former high-risk status as smokers. 


Studies of this kind may be termed ‘natu- 
ral history’ experiments, in which we examine 
what is going on in real life, and the findings 
obtained are convincing testimony that any 
personal or community programme of ciga- 
rette smoking cessation that takes root success- 
fully will be worthwhile in terms of reduced 
risk for CVD. Of course, since cigarette smok- 
ing is also responsible for many other illnesses, 
such as cancers and chronic obstructive lung 
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Table 6 


Age-adjusted rates and relative risks of death from cardiovascular disease among 6242 University of Pennsylvania alumni, 
1976-85, by changes in selected characteristics between 1962 and 1976 


Year Prevalence No. of Deaths per _ Relative risk 
(man-years, %) deaths 10 000 of death 
Characteristic 1962 1976 asveste 
SE 
Cigarette smoking* Yes Yes 18 72 67.9 1.00 
Ves No 3) | 43 33.6 0.50 
No No 60 105 29.4 0.43 
Hypertension status” Yes Yes 7 36 82.6 1.00 
No Yes 15 44 47.3 0.57 
No No 78 143 30.7 0.37 
Vigorous physical activity‘ No No 50 136 44.3 1.00 
“Kes No 15 36 375 0.85 
No Yes 14° 19 24.0 0.54 
Yes Yes 21 30 26.7 0.60 


*Any amount 
*Physician diagnosed 


‘Activities of sufficient intensity and duration to work up a sweat, and likely to require expenditure of 27.5 


kcal/min. 


disease, the benefits of the same intervention 
programme will be more extensive than shown 
in Table 6. Moreover, the table shows that the 
University of Pennsylvania alumni were sub- 
ject to further hazards and benefits associated 
with other prominent influences on CVD risk, 
i.e., blood pressure status and physical activity 
level. The cross-tabulations in Figure | have 
already shown that there are important 
interrelationships between these and_ the 
impact of cigarette smoking. Benefits of non- 
smoking and ample exercise accrue at all levels 
of these characteristics shown by various 
studies (46,47). It is safe to assume that the 
conclusions on smoking and health reached 
from studying Harvard College alumni are 
valid for University of Pennsylvania alumni, 
and vice versa. Indeed, the most important find- 
ings, those which can be used to formulate pol- 
icies and programmes to discourage smoking 
and promote good health, are applicable to all 
the populations, as the global reports we have 
reviewed imply. Those US college alumni who 
improved their life style and quit smoking 


cigarettes have enjoyed lifelong benefits not 
only for themselves but demonstrated them to 
everyone else. They are being joined by many 
others everywhere, and perhaps this is the 
major reason the incidence of CHD and CVD 
has been falling in recent decades. 


Intervention studies: The Framingham Heart 
Study undertook to assess whether the use of 
filter cigarettes conferred a smaller risk of 
CHD than non-filter cigarettes. No such bene- 
fit was found in 14 years of follow-up (48). 


Despite widespread public information 
programmes on the hazards of cigarette smok- 
ing, the results of specific intervention projects 
have been slow, spotty and disappointing, 
according to some reports (49). Stull, there has 
been some noticeable progress. One of the 
most influential movements against cigarette 
smoking was based chiefly on the hazards of 
passive smoking, even though research find- 
ings on this environmental assault appeared at 
first to be somewhat inconclusive (50-53). 
Recently, in Washington County (Maryland, 


USA), over a 12-year period, the relative risk 
for fatal CHD among passive smoking men 
was found to be 1.31 (1.05-1.64), as compared 
with unexposed men; the corresponding risk 
among women was 1.19 (1.04-1.36) (54). 
During a four-year follow-up of 7997 men and 
women in western Scotland, the relative risk 
for mortality from CHD was 2.01 (1.21-3.35) 
for passive smokers as compared with control 
subjects (55). Smoking in public places, such 
as restaurants, theatres, aircraft, subways, 
transport vehicles and hotel rooms, has 
become progressively more restricted or even 
banned outright (56). 


A study of smoking trends in Wisconsin 
was based on annual per-caput sales of ciga- 
rettes during the years 1950-88, and these data 
were derived from records of excise taxes 
imposed at distribution centres (57). The 
results showed that cigarette shipments 
dropped sharply in the 1980s after taxes 
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were increased and smoking regulations 
were imposed by law. The development of 
restrictions on public smoking tends to reduce 
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consumption and sales. The socially hostile 
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many private homes, as in doctors’ offices 
and elsewhere, neat little signs have be- 
come common that read, ‘Thank you for not 
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Tobacco smoking, exposure to environmental 
tobacco smoke and respiratory disease 


S. K. JINDAL AND D. Gupta 


Department of Pulmonary Medicine, Postgraduate Institute of Medical Education and Research, Chandigarh, 


The association between cigarette smoking and chronic obstructive airway diseases is well estab- 
lished. There is adequate evidence linking exposure to environmental tobacco smoke, or passive 
smoking, with respiratory disease and impairment of lung function, especially among children. 
Smoking and exposure to environmental tobacco smoke worsen bronchial asthma. In a study of 
morbidity indices and lung function in three groups of asthmatics — nonsmokers, nonsmokers 
exposed to environmental tobacco smoke and smokers, each group comprising 50 patients — 


showed significant differences. 


INTRODUCTION 


Tobacco smoking plays a vital role in the 
causation of respiratory disorders. The role of 
smoking as a risk factor for chronic obstructive 
airway diseases has been well reviewed (1,2). 
This paper gives an overview on this subject 
and presents the findings from a study of the 
effect of smoking in asthmatics. 


CHRONIC OBSTRUCTIVE AIRWAY 
DISEASES IN INDIA 


The prevalence of chronic bronchitis is high 
among Indian smokers (3,4). In Bombay, 
cough, dyspnoea or both was observed among 
39% of smokers and 13% of nonsmokers (5), 
and studies in North India revealed a high 
prevalence of chronic bronchitis and obstruc- 
tive airway diseases (6,7). In urban Chandi- 
garh and rural Mullapur in North India, 
chronic bronchitis was diagnosed in 9.9% and 
16.4% of male smokers and in only 0.9% and 
4.1% of nonsmokers (6). In a study in Shimla, 
Himachal Pradesh, 32% of male and 52% of 
female bidi smokers had chronic obstructive 
airway disease. Among reverse chutta smokers 


in Orissa, in areas adjoining Andhra Pradesh, 
33% of the sample had this condition (8). 


SMOKING AND AIRWAY 
OBSTRUCTION 


Regular cigarette smoking increases phlegm 
production and airway obstruction (9), and in 
susceptible smokers airway obstruction is often 
irreversible (10). The effect of smoking on 
reversible airway obstruction in asthmatics is 
under investigation. The response to treatment 
for asthma is poorer among smokers than non- 
smokers (11). A steep fall in the forced expira- 
tory volume was shown among smokers with 
bronchoreactivity (12). 


EXPOSURE TO ENVIRONMENTAL 
TOBACCO SMOKE 


Studies in western countries have shown that 
exposure to environmental tobacco smoke 
(ETS), or passive smoking, also known as sec- 
ondary or involuntary smoking, is associated 
with impaired lung function, increased rates of 
respiratory illness and chronic airway disease 
(13-15). In asthmatic children, exposure to 
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ETS leads to increased severity of the disease 
(16). 


A STUDY ON 150 INDIANS WITH 
BRONCHIAL ASTHMA 


Objective: The objective of this investigation 
was to assess the effects of active smoking and 
of exposure to ETS on the treatment of bron- 
chial asthma. 


Material and methods: 150 male asthmatic 
patients aged 15-50 years were selected. The 
diagnostic criteria for asthma consisted of a 
history of at least one wheezing episode in the 
preceding year, followed by a demonstration of 
reversible airway obstruction as observed by at 
least 20% improvement of forced expiratory 
volume in | second (FEV,) after salbutamol 
inhalation. Patients with a history of hospitali- 
zation, an acute attack of asthma or parenteral 
drug administration in the preceding two 
weeks were not included in the study. At the 
time of the investigation, the clinical condi- 
tion of the patients was stable, requiring no 
more than two daily maintenance doses of 
bronchodilators. 


The clinical status of the disease was 
assessed for the preceding year from the 
number of visits made by the patients to their 
physician, their history of hospitalization, if 
any, number of acute asthmatic episodes, his- 
tory of parenteral drug administration related 
to the asthmatic condition and corticosteroid 


intake. The amount and duration of mainte- 
nance drugs was also recorded. 


The patient’s history with regard to smok- 
ing and/or exposure to ETS was registered 
with the help of a questionnaire. The smoking 
status of the patients was assessed on an objec- 
tive scale which included the type of smoking, 
frequency and its duration. 


Exposure to ETS was defined as the pres- 
ence of at least one regular smoker among the 
close entourage of the patient, either at home 
or at work, for at least one year preceding the 
onset of illness. Exposure to- ETS could thus 
have been from a parent, spouse or sibling at 
home or from sharing the same table or a room 
at college or at the office with a smoker. 


The patients were grouped into three cat- 
egories: group | consisted of nonsmokers with 
no exposure to ETS; group 2 were nonsmokers 
with exposure to ETS; and group 3 were smok- 
ers. Fifty patients were accumulated in each 
group, giving a total of 150. The mean ages of 
the patients in the three groups were compara- 
ble, namely, 35.8, 35.4 and 35.1 years, respec- 
tively. The mean durations of exposure to ETS 
(group 2) and of smoking (group 3) were 20.1 
+ 4.8 years and 18.5 + 4.7 years, respectively. 


Lung function was assessed using stand- 
ard techniques, measuring expiratory flow 
rates by spirometry. The values observed were 
expressed as a percentage of the predicted nor- 
mal values derived in this laboratory (17). 


Table 1 
Mean age and spirometric function (+SD) of asthmatics 


Group Age Spirometric function (% predicted) 

FEV, FEV,/FVC FEF 95.75% 
Nonsmokers 35.8+6.1 72.1+6.4 74.245,.7 72.2+6.7 73.2+8.8 
Nonsmokers exposed to ETS Rohe Bs 59.8+5.2* 60.2+6.4* 60.1+7.8* 64.3+9.5* 
Smokers 35.1+£5.8 53.1+6.4* 53.1+6.6* 95.2+4.8* 58.4+8.6* 


ETS, environmental tobacco smoke 
*Significantly lower than nonsmokers (p<0.05) 
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Table 2 
Morbidity indices in asthmatics 
eid Pherae Er ere 
Morbidity index Nonsmokers Nonsmokers Smokers 
exposed to ETS 
Mean % Mean % Mean % 
No. of acute attacks 5 10 8* 16 8* 16 
Hospital admission 
No. of patients 4 8 8* 16 9* 18 
Total no. of admissions* 8 16 16* a2 20* 40 
Mean duration (days) 4.5 5.5 6.2 
Requiring parenteral drugs (no. of patients) 1] 22 18* 36 18* 36 
Requiring maintenance drugs (no. of patients) 
Continuous 18 36 28* 56 Fhe 74 
Intermittent 32 64 22 44 13 26 
Steroids 8 16 2" 24 14* 28 


ETS, environmental tobacco smoke 


*Significantly different from nonsmokers (p<0.05) 


*More than one admission required for the same patient 


Results: The spirometric indices revealed sig- 
nificantly greater airway obstruction in groups 
2 and 3 (Table 1). 


More patients in group 2 had required 
hospital admissions, steroids, parenteral drug 
administration and maintenance bronchodila- 
tors than in group 1. Acute asthmatic attacks 
were more frequent in groups 2 and 3 than in 
group | (Table 2). 


Discussion: This study shows that smoking 
and exposure to ETS have adverse effects on 
the treatment of asthmatic patients. The wors- 
ening of airway obstruction is due to the reflex 
stimulation of parasympathetic pathways by 
the smoke particles. Asthmatics, characterized 
as such by increased airway responsive- 
ness to various stimuli, react abnormally to 
particulate matter (18). Even in nonasth- 
matic patients, cigarette and bidi smoking are 
known to increase bronchial responsiveness 


(19-22). 


Exposure to ETS may also increase air- 
way responsiveness, as demonstrated earlier 


(23). For instance, there were significantly 
more hyperresponders among nonsmoking, 
nonatopic, healthy wives of smokers than 
of nonsmokers. This hyperresponsiveness in 
active and passive smokers is likely to be 
worse in asthmatics, who are already hyper- 
responsive. 


Although there were no children in this 
study, it is pertinent to point out that parental 
smoking exacerbates respiratory diseases in 
children: data from western countries show that 
the occurrence of cough and cold and the risk of 
hospitalization for respiratory illness among 
children increased when one or both parents 
were smokers (24). Furthermore, asthmatic 
children of mothers who smoked had lower 
expiratory flow rates and more emergency room 
visits than those with nonsmoking mothers 
(16,25). These observations emphasize the con- 
sequences for children of exposure to ETS. 
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_ Advances in tobacco carcinogenesis: 
I. Smokeless tobacco and betel quid 


D. HOFFMANN, A. RIVENSON, B. PROKOpczyK, K. D. BRUNNEMANN, 
S. G. CARMELLA AND I. HOFFMANN 


American Health Foundation, Naylor Dana Institute for Disease Prevention, Valhalla, New York, USA 


Although consumption of loose-leaf, plug and twist tobacco has decreased since 1984 in the USA 
and elsewhere, the consumption of oral snuff continues to rise in the USA and in Scandinavia. 
Epidemiological data indicate that oral use of snuff and chewing of betel quid with tobacco 
carcinogenic to humans. Smokeless tobacco contains several known carcinogens, including 
volatile aldehydes, N-nitrosamines, lactones, benzo[a]pyrene, nickel, cadmium, the radioactive 
polonium-210 and uranium, nitrosamino acids and, as major carcinogens, tobacco-specific 
N-nitrosamines. The latter occur at exceptionally high levels in snuff, exceeding the suggested 
upper limit for nitrosamines in other consumer products by three orders of magnitude. Betel quid 
with tobacco contains not only the tobacco-specific carcinogens but also genotoxic agents derived 
from the areca-nut alkaloid, arecoline. In recent years, snuff has been shown to be carcinogenic in 
the oral cavity of rats. Other types of smokeless tobacco and betel quid with and without tobacco 
also induce tumours in laboratory animals; however, the reported rates were statistically 
insignificant. The biomarkers developed for measuring the intake of smokeless tobacco constitu- 
ents by chewers and snuff dippers are haemoglobin adducts formed with metabolites of tobacco- 
specific nitrosamines in the blood of smokeless tobacco users. It is possible to reduce the carcin- 


ogens in chewing and snuff tobaccos. 


INTRODUCTION 


In 1984, the carcinogenicity of chewing 
tobacco, oral snuff, nasal snuff and betel quid 
was critically evaluated by a working group 
of the International Agency for Research on 
Cancer (1) and, in 1986, by an Advisory 
Committee to the Surgeon-General of the US 
Public Health Service (2). Both panels con- 
cluded that snuff dipping is carcinogenic in 
humans and that chewing of tobacco alone 
is most likely also carcinogenic in humans. 
The available evidence was inadequate for an 
evaluation of the carcinogenicity of chewing 
tobacco and of snuff in laboratory animals. 
The IARC Working Group concluded also 
that there exists ‘sufficient’ evidence for the 


carcinogenicity in humans of betel quid that 
contains tobacco. The data for evaluation of 
the carcinogenicity of betel quid in animals 
were regarded as ‘inadequate’ (1). 


Four types of smokeless tobacco are mar- 
keted in developed countries. These are loose- 
leaf tobacco, plug tobacco, twist tobacco and 
snuff. The latter type is manufactured in the 
form of dry and moist snuff and is intended for 
nasal and oral use (1,3). In this overview we 
will not discuss orally used smokeless tobacco 
products such as khaini, kiwam, masheri (syn. 
mishri), mass and naswar (1,3), primarily 
because of the paucity of data. The fact that 
these products are consumed daily by millions 
of people in Asia and elsewhere is a compelling 
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reason to gather more research data on their 
health effects and to develop preventive 
strategies. 


Between 1961 and 1984, the production of 
smokeless tobacco in the USA increased by 
about 36%, i.e., by 61 000 metric tonnes. Since 
then, production has significantly decreased 
(by 23%), and this trend continues. 
Unfortunately, during the last four-year 
period, the manufacture of moist snuff has 
increased by 7%, i.e., by 1820 metric tonnes 
(2-4). Since snuff is apparently the most carci- 
nogenic form of smokeless tobacco (1,5) and is 
increasingly being used by adolescents (6), 
both educational efforts and research need to 
be intensified in order to reduce the risk for 
disease and primarily that for oral cancer (7). 


In this paper we will review the recent 
studies on the carcinogenicity of smokeless 
tobacco and betel quid with emphasis on the 
chemistry, bioassays, biochemistry and 
chemoprevention of the carcinogenic effects of 
orally-used tobacco products. 


CARCINOGENIC AGENTS IN 
SMOKELESS TOBACCO 


Natural tobacco contains at least 3050 differ- 
ent compounds (8). Furthermore, smokeless 


tobacco may be enhanced by flavouring 
agents, added in the form of plant extracts 
and/or as chemicals (8-10). Among 23 
tumorigenic agents thus far isolated and 
identified (Tables 1 and 2) in smokeless to- 
bacco (11-21) are volatile aldehydes and 
N-nitrosamines, N-nitrosamino acids, lactones, 
polynuclear aromatic hydrocarbons, certain 
metals and the “-emitters, polonium-210 and 
uranium-235 and -238. The most abundant 
strong carcinogenic compounds in smokeless 
tobacco are the tobacco-specific N-nitro- 
samines (TSNA). These are formed by N- 
nitrosation of the major habituating tobacco 
alkaloid, nicotine, and of minor Nicotiana 
alkaloids during tobacco harvesting, curing, 
fermentation and ageing. Seven TSNA have 
been identified (Fig. 1) in smokeless tobac- 
co (14,22). Of these, N’-nitrosonornicotine 
(NNN) and 4-(methylnitrosamino)-1-(3-pyri- 
dyl)-1-butanone (NNK) are the predominant 
carcinogens in smokeless tobaccos. In a risk 
assessment in 1981, the National Research 
Council estimated exposures of US residents to 
nitrosamines (23): a nonsmoker is exposed to 
about 1.0 wg/day of-carcinogenic nitrosamines; 
a smoker of 20 cigarettes is exposed to 
about 11.4 wg/day. On the basis of the average 
values for the two leading US snuff brands in 
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Table 1 


Carcinogenic agents in smokeless tobacco 


Carcinogen 


eer 


Volatile aldehydes 
Formaldehyde 
Acetaldehyde 
Crotonaldehyde 


Volatile N-nitrosamines 
Nitrosodimethylamine 
Nitrosopyrrolidine 
Nitrosopiperidine 
Nitrosomorpholine 
Nitrosodiethanolamine 


N-Nitrosamino acids 
Nitrososarcosine 
3-(Methylnitrosamino)-propionic acid 
4-(Methylnitrosamino)-butyric acid 
Tobacco-specific N-nitrosamines 
N’-Nitrosonornicotine 
4-(Methylnitrosamino)-1-(3-pyridyl)-1-butanone 
4-(Methylnitrosamino)-1-(3-pyridyl)-1-butanol 
*-Nitrosoanabasine 
Lactones 
ox-Angelica lactone 
B-Angelica lactone 
Coumarine 


Polynuclear aromatic hydrocarbons 
Benzo[a]pyrene 


Metals 
Nickel 
Cadmium 
Polonium-210 
Uranium-235 and -238 


Smokeless Concentration Ref. no. 
tobacco* (ng/g) 

NT,S 2200 - 7400 i312 
NTS 1400 - 27 400 11,12 
S 200 - 2400 12 
CT: $s ND - 220 212 
CT's ND - 337 DAP 

CT,S ND - 107 2 
CT,S ND - 690 24> 
CF,S 40 - 6800 12 
S present 2 
CT; S 200 - 7400 13,14 
Crs ND - 1770 13,14 
Gris 400 - 154 000 2.12513,15 
CT}’S ND - 13 600 212 1315 
S present 2 
CT,S present - 560 2,12 
IND present 17 
NT present 17 
NT 600 18 
NT, S >0.1 - 90 {4.412 
NT,ST,S 180 - 2700 11,19,20 
Su 700 - 790 19 
NT,S 0.3 - 0.64 pCi/g 11,12 
S 2.4 - 19.1 pCi/g 171 


“CT, chewing tobacco; NT, natural tobacco; S, snuff 


ND, not detected 


1986, a dipper consuming 10 g of snuff per day 
(24) is exposed to about 278 mg of carcinogenic 
nitrosamines (Table 2) (12). Analyses of the 
saliva of tobacco chewers and snuff dippers 
have clearly demonstrated that the carcino- 
genic TSNA are extracted during chewing 
(16,25-28). TSNA metabolites were shown to 
bind to haemoglobin in the blood of snuff dip- 
pers (29). In addition to the TSNA extracted 


from chewing tobacco, the body burden of 
TSNA also probably derives from endogenous 
nitrosation of the alkaloids during chewing and 
snuff dipping (29,30). 


We are academically in agreement with 
the evaluation criteria for carcinogenic agents 
set by the International Agency for Research 
on Cancer, which consider NNN and NNK 
as ‘possible carcinogens to humans’ (31); 
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however, we place greater emphasis on the 
harmful effects of excessive concentrations of 
these highly carcinogenic TSNA in smokeless 
tobacco and in the saliva of snuff dippers. 
These high levels of N-nitrosamines in smoke- 
less tobacco would not be tolerated in any 
other consumer product. For example, in the 
USA, permissible upper limits of nitrosamines 
in bacon and beer have been set at 5 ng/g by 
Federal regulations (32,33). 


BIOASSAYS WITH SMOKELESS 
TOBACCO 


Upon systemic administration, nicotine in- 
duces morphological alterations in the micro- 
vasculature of the oral mucosa of rats (34). 
This effect may contribute to the development 


of the oral cavity with smokeless tobacco or 
extracts thereof (1,2,35). This nicotine effect 
also probably enhances the occurrence of early 
changes in the oral mucosa of Syrian golden 
hamsters in which snuff was inserted in their 
pouches (1,2,36). 


In 1981, Hirsch and Johansson reported 
on a method which enables repeated exposure 
of the oral mucosa of rats to snuff and to saliva 
extracts of snuff. Twice-daily insertion of about 
50 mg of snuff into a surgically created canal in 
the lower lip (37) has thus led to the induction 
of benign and malignant tumours of the oral 

cavity, liver and lung in rats (38- 40). Chemical 
analyses of the saliva of the snuff-treated rats 
revealed the presence of nicotine and TSNA. 
These findings support the concept that the 


of lesions in the mucosa of rats upon treatment induction of tumours with smokeless tobacco 


Table 2 


Estimated exposure of US residents to carcinogenic nitrosamines* 


Mode of Nitrosamines? Primary exposure Daily intake 
exposure route (ug/person) 
Beer NDMA Ingestion 0.34 
Cosmetics NDELA Dermal absorption 0.41 
Cured meat: 

Cooked bacon NPYR Ingestion 0.17 
Scotch whiskey NDMA Ingestion 0.03 
Cigarette smoking VNA Inhalation 0.3 

NDELA Inhalation 0.5 
NNN Inhalation 6.1 
NNK Inhalation 2.9 
NAB Inhalation 0.7 
Snuff dipping® VNA Ingestion 0.45 
NDELA Ingestion 3.2 
NNN Ingestion 242.0 
NNK Ingestion 12.3 
NAB Ingestion 19.0 


“From the National Research Council (23) amended by data for snuff dipping (12) 

Volatile N-nitrosamines (VNA), N-nitrosodimethylamine (NDMA); N-nitrosoethylmethylamine (NEMA); 
N-nitrosodiethylamine (NDEA); and N-nitrosopyrrolidine (NPYR) 

“From Hoffmann et al. (12), average values for the two leading snuff brands which accounted in 1986 for about 
90% of all moist snuff consumed in the USA (10 g/snuff/day) 


requires repeated, extended exposure of the 
oral cavity to the tobacco carcinogens, which 
reflects the mode of exposure practised by oral 
tobacco users. However, snuff apparently also 
contains tumour inhibitors, which reduce or 
suppress the carcinogenic effect of a mixture of 
NNN and NNK (39). This inhibiting effect 
was observed by comparing results from long- 
term swabbing of the oral cavity of rats with 
snuff extract to those seen with a swabbing of a 
solution containing only 0.011% NNN and 
0.0022% NNK (39). It is likely that the 
tumour inhibitors in smokeless tobacco dimin- 
ish the enzymatic activation of the TSNA to 
their active forms, since a lower rate of DNA 
alkylation is seen after application of snuff 
extract. The observed tumour inhibiting effect 
is not caused by the nicotine in the tobacco 
(41). 


Rats infected with herpes simplex virus 
type 1 (HSV-1) and treated by snuff insertions 
into the lip canal developed a higher rate of 
malignant oral tumours than groups of rats 
treated with either snuff or HSV-1 alone (42). 
In a group of Syrian golden hamsters inocu- 
lated with HSV-1 or HSV-2 and treated with 
snuff twice daily, 50% of the animals devel- 
oped squamous-cell carcinomas of the buccal- 
pouches after only six months; hamsters 
inoculated with HSV-1 or HSV-2 alone, or 
with snuff alone, did not develop oral tumours 
after six months (43). HSV is ubiquitous in 
humans and may be important as a cocarcino- 
gen with NNN and NNK. Nevertheless, 
benign and malignant tumours have been 
induced in the oral cavity of rats by snuff 
without HSV infection, thus supporting the 
epidemiological findings (1,2). 


BETEL QUID 


In most cases, betel quid contains areca nut, 
betel leaf, catechu and lime and is mixed with 
tobacco. The major constituents of areca 
nut are carbohydrates (47-85%), tannins 
(11-26%), protein (4.9-8.3%) and areca- 
specific alkaloids (0.15-0.67%) (1). The major 
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alkaloid is arecoline; and there are several 
minor alkaloids, namely arecaidine, guvacine, 
guvacoline and arecolidine. Not only tobacco 
carcinogens (Table 1) but also several 
arecoline-derived genotoxic agents have been 
identified in betel quid. One of these, 
3-(methylnitrosamino)-propionitrile (MNPN), 
is a strong carcinogen that is formed by 
N-nitrosation of arecoline. This reaction also 
yields 3-(methylnitrosamino) propionaldehyde 
(MNPA), N-nitrosoguvacoline (NG) and N- 
nitrosoguvacine (NGC) (Fig. 2) (43). MNPN 
induces benign and malignant tumours 
of the oesophagus, tongue, nasal cavity and 
liver of rats (43,44). It alkylates DNA in 
vitro and in vivo to 7-methylguanine, 
O°-methylguanine, 7-(2-cyanoethyl) guanine 
and 0°-(2-cyanoethyl)guanine (Fig. 3) (45). 
MNPA is highly genotoxic (46); NG induces 
tumours of the exocrine pancreas in rats (47). 
NGC has not been bioassayed thus far. 


Nair et al. (48) reported in 1985 the iden- 
tification of two synthetic nitro musks which 
are apparently added to tobacco in betel quids 
and to perfumed tobaccos such as those used 
for chewing in India. These are musk ambrette 
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Table 3 
Synthetic nitro musks in samples of betel quid with tobacco and perfumed chewing tobacco* 


mg/wet weight Structure 
Sample Musk ambrette Musk xylene Musk ambrette Musk xylene 
BQT.1 1.10 0.60 
BOQT.2 1.08 0.45 C(CH3)3 TERS 
BOT.3 0.92 0.49 CH30 BN NO2 
BOT.4 144 0.79 
BOQT.5 0.82 0.47 ON NO2 H3C CH; 
Z.1 7 ND CHs NO> 
2:2 H.2 0.60 


“Modified from Nair et al. (48) 
ND, not detected 
BOT, betel quid with tobacco; Z, Zarda 


(5-t-butyl-1,3-dinitro-4-methoxy-2-methyl- 
benzene) and musk xylene (1-t-butyl-3,5- 
dimethyl-2,4,6-trinitrobenzene) (Table 3). 
Musk ambrette is genotoxic in Salmonella 
typhimurium TA100 (48). Betel quid made with 
tobacco also contains tumour inhibitors, of 
which hydroxychavicol has so far been iden- 
tified (49). Yet, on the basis of our present 
knowledge, NNN and NNK seem to be the 
major carcinogens in_ betel quid-tobacco 
mixtures. ' 


Betel quid with and without tobacco, and 
extracts thereof, induce some tumours of the 
skin and forestomach in mice and elicit 
tumours of the oral cavity in mice and ham- 
sters (1). The rate of induction of oral tumours 
in laboratory animals with these materials was 
statistically not significant; nevertheless, the 
data are biologically important since the spon- 
taneous rates of tumours of the oral cavity in 
mice and rats are very low, or practically non- 
existent (50,51). 


BIOMARKERS 


The intake of agents from smokeless tobacco 
by chewers and snuff dippers has been assayed 
by determining nicotine and its metabolite, 
cotinine, in saliva, serum and/or urine. These 
determinations involve gas chromatography or 
radioimmunoassays (52). Generally, the inten- 
sity and frequency of tobacco chewing is reflec- 
ted in the levels of nicotine/cotinine found 
in physiological fluids. In snuff dippers, the 
reported cotinine concentration per ml saliva 
varied from 178 to 2480 ng; urine concentra- 
tions of cotinine were measured in the range of 
14 to 4140 ng/mg creatinine, while urinary 
nicotine levels ranged from 17-3410 ng/mg 
creatinine (27). 


In 1987, the utility as a marker of another 
major nicotine metabolite, namely trans-3’- 
hydroxycotinine, was reported. However, pro- 
cedures using this marker of nicotine uptake 
have thus far been applied only to the analysis 
of urine of smokers and not for dosimetry in 
smokeless tobacco users (53). 


A more recent validation test for the fre- 
quency and intensity of smokeless tobacco use 
has been based on the determination of stron- 
tium by X-ray fluorescence spectrometry in 
cells scraped from the oral mucosa of chewers 
or snuff dippers (54). Although this method 
has not been widely applied, it appears prom- 
ising for assessment of recent exposure of the 
oral cavity to smokeless tobacco (S2 days). 


The methods discussed above do not yield 
information about the intake of carcinogenic 
agents, unless the results are extrapolated. To 
obtain a more direct evaluation of exposure to 
carcinogens, Carmella et al. (29) developed a 
method that provides for measurement of glo- 
bin adducts of NNN and NNK in the circulat- 
ing blood of smokeless tobacco users. This 
method is based on the metabolic conversion 
of TSNA to a highly reactive electrophile, 
diazohydroxide (Fig. 4), which reacts with 
haemoglobin. The analysis requires 10 ml of 
blood. Mild base treatment of haemoglobin 
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Fig. 4. Metabolic activation of NNK and NNN 
to intermediates which bind to globin 
and release HPB in hydrolysates of 
human haemoglobin 


adducted to NNK and/or NNN releases 4- 
hydroxy-l-butanone (HPB) (Fig. 4). HPB is 
enriched by solvent partitioning and is de- 
rivatized to its pentafluorobenzoate. After 
purification by high-performance liquid chro- 
matography, the HPB derivative is analysed 
by capillary gas chromatography and detected 
by negative-ion chemical ionization mass spec- 
trometry. Analysis of the blood of 22 snuff dip- 
pers revealed 517+538 fmol HPB/g haemoglo- 
bin; that of 21 nonusers showed the presence of 
29.3+25.9 fmol HPB/g haemoglobin. This first 
result reflects the levels of exposure to the car- 
cinogenic NNN and NNK derived from oral 
snuff, in addition to the NNN and NNK that is 
formed endogenously. In-depth analyses are 
needed to determine the levels of haemoglobin 
adducts formed with NNN and NNK as a 
function of chewing frequency and intensity. 
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Results will also probably reflect differen- 
ces in metabolic rates of individual snuff dip- 
pers and/or the extent of inhibition of meta- 
bolic activation of TSNA by other snuff 
constituents. 


To determine the intake of areca-nut 
components by betel-quid chewers, we have 
recently developed an analytical method in 
which a metabolite of arecoline, N-acetyl- 
cysteine-arecoline adduct, is quantified in the 
urine as the dimethylester (Fig. 5). The first 12 
urine samples from betel-quid-tobacco chew- 
ers contained 12-92 ng/ml N-acetylcysteine- 
arecoline and 0.7-5.7 ng cotinine. We plan to 
apply this biomarker to specimens from a large 
group of betel-quid chewers in order to esti- 
mate the intake of arecoline from the betel quid 
under various conditions. 
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Fig. 5. Analysis of arecoline metabolite II in human 
urine 


REDUCTION OF THE CARCINOGENIC 
POTENTIAL OF SMOKELESS 
TOBACCO 


We regard primary prevention of the usage of 
smokeless tobacco and betel quid to be highly 
important for reducing the risk for cancer, and 
especially the risk for oral cancer. The large- 
scale intervention studies in India through 
health education and programmes aimed at 
cessation of betel quid usage appear most 
promising (55) and deserve full support by 
health authorities (see paper by Gupta et al., 
this volume). Chemopreventive approaches 
towards reducing the risk for cancer in chewers 


of tobacco and betel quid have also been devel- 
oped by various groups. For example, Stich 
and associates (56) found that supplementing 
the food of chewers of betel quid in Kerala, 
India, with B-carotene and vitamin A sig- 
nificantly reduced the frequency of micronuc- 
leated buccal mucosal cells, led to remission of 
oral leukoplakia and inhibited the develop- 
ment of new leukoplakias. It remains to be 
seen how far these chemopreventive measures 
will lead to a reduction in the incidence of 
oral cancer. 


A third approach towards reducing the 
carcinogenic effects of smokeless tobacco is 
seen in product modification. The volatile, 
highly carcinogenic N-nitrosomorpholine 
(NMOR) is gradually disappearing from US 
snuff because this product is now sold in plas- 
tic boxes rather than in waxed cardboard con- 
tainers, which were the major source of mor- 
pholine, the precursor of NMOR (57). 
Between 1981 and 1987, the concentration of 
NMOR in US snuff decreased from levels up 
to 690 ng/g to below the detection limit (<2 
ng/g) in five of eight brands and to levels 
of 9-39 ng/g in three brands (12,57). 
N-nitrosodiethanolamine (NDELA) has also 
drastically decreased in smokeless tobaccos 
because its precursor, the maleic hydrazide- 
diethanol preparation MH-30 is no longer 
being used as a sucker control agent on 
tobacco plants. The diethanolamine gives rise 
to the carcinogenic NDELA during tobacco 
processing. In 1980, we measured up to 6840 
ng NDELA/g in smokeless tobacco (58); 
the levels in present-day US products have 
decreased to 600 ng/g tobacco. The radioactive 
trace metals, polonium-210, uranium-235 and 
uranium-238 can be significantly reduced in — 
tobacco by ascertaining that fertilizers are free 
of radioelements (59). Approaches towards the 
reduction of other carcinogens in smokeless 
tobacco have not been developed; however, 
reduction of the carcinogens other than TSNA 
and N-nitrosamino acids (NAC) in Table 1 
may not be of major biological consequence. 


TSNA and N-nitrosamino acids are the 
major classes of carcinogens in smokeless 
tobacco and in betel quid-tobacco mixtures. 
Most are formed after the harvesting of to- 
bacco, during curing, fermentation and ageing. 
The major precursor of TSNA is nitrate, which 
is reduced to nitrite, the nitrosating agent 
for the tobacco alkaloids. For example, the 
nitrate-rich burley ribs yield significantly grea- 
ter amounts of TSNA than do the laminae of 
the burley leaves (60,61); thus, eliminating 
burley ribs from chewing tobacco will result in 
lower levels of TSNA in the consumer product. 
The same result can also be achieved by dras- 
tically lowering the nitrate content of the ribs, 
by extraction or by bacterial degradation of 
nitrate, which leads to reduced forms of nitro~ 
gen. The higher the alkaloid concentration in 
the leaf, the higher is the concentration of 
TSNA in smokeless tobaccos (62). Thus, a 
reduction of nicotine and of the minor alka- 
loids will effectively lower the TSNA levels 
in the consumer product. Alkaloid levels in 
tobacco can be reduced by supercritical extrac- 
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Advances in tobacco carcinogenesis: 
II. Cigarette smoke 
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American Health Foundation, Naylor Dana Institute for Disease Prevention, Valhalla, New York, USA 


Since the first US Surgeon General’s Report on Smoking and Health in 1964, studies have 
demonstrated that whole smoke and smoke particulates, though not the gas phase of cigarette 
smoke, elicit carcinogenic responses in mice, rats and hamsters. About 4000 chemical compounds 
have been identified in tobacco smoke; approximately 45 of these are known to be carcinogenic. 
The most abundant and strong carcinogens are the tobacco-specific N-nitrosamines (TSNA). 
These are formed from nicotine and the minor tobacco alkaloids during tobacco processing, smok- 
ing and most likely also endogenously upon smoke inhalation. Being pro-carcinogens, the TSNA 
require metabolic activation to form species that react with cellullar macromolecules such as DNA 
and proteins. This activation occurs primarily by alpha-hydroxylation. Some of the DNA adducts 
are promutagens, i.e., they activate K-ras oncogenes. The latter have been isolated from the lungs 
of mice treated with TSNA. Adducts-of TSNA with haemoglobin are employed in the dosimetry 
of exposure to tobacco carcinogens. Continued laboratory studies are essential to monitor new 
tobacco products, to develop methods for reducing the toxic and carcinogenic potential of tobacco 
smoke, and to gain a better understanding of the facts involved in the toxicity and carcinogenicity 


of tobacco smoke. 


INTRODUCTION 


Epidemiological studies have demonstrated a 
causal association between cigarette smoking 
and cancer of the lung, upper aerodigestive 
tract, pancreas, renal pelvis and urinary blad- 
der. Cigarette smoking has also been associa- 
ted with cancer of the liver and uterine cervix, 
and with leukaemia (1-3). On the basis of these 
convincing epidemiological data, and consid- 
ering the widespread awareness of smoking as 
a cause of cancer, one may ask why there is a 
need for further studies in tobacco carcinogen- 
esis. While the scientific community endorses 
the goal of a ‘smoke-free society’ by the year 
2000, recent statistics on cigarette consump- 
tion are not supportive of this goal. According 
to a World Health Organization report issued 
in 1986, a decrease in cigarette consumption 
per caput has been noted only in Europe, and 


major increases in cigarette consumption have 
occurred in Africa, Latin America and Asia 
(4). 

This review aims to document progress 
made in tobacco carcinogenesis during the last 
25 years. Five aspects of the research in this 
field underscore the need for continued studies 
in tobacco carcinogenesis. These are: (i) the 
need for a better understanding of the mecha- 
nism of tobacco carcinogenesis, (ii) continued 
development of concepts for cigarettes with 
reduced smoke toxicity, (iii) monitoring of new 
tobacco products for toxicity and other bio- 
logical activity, (iv) exploration of means for 
reducing the biological effects of cigarette 
smoke, and (v) establishment of biomarkers for 
measuring exposure of individuals to tobacco 
carcinogens and their metabolically activated 
forms. Inherent in these research endeavours is 
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our aim to contribute also to a better under- 
standing of the mode of action of chemical 


carcinogens per Se. 


CIGARETTE SMOKE 


The freshly generated mainstream smoke 
(MS) of cigarettes is a highly dense aerosol 
with about 10'° particles per milliliter. These 
lung-damaging particles range in diameter 
from 0.1 to 0.5 um, with a mean of 0.25 Um 
(5). The pH of the smoke of cigarettes made of 
flue-cured (bright) tobacco, such as those sold 
in the United Kingdom, and of cigarettes 
made with tobacco blends, such as those sold 
in the USA, Japan, and most European coun- 
tries, is weakly acidic; i.e., it lies between 5.5 
and 6.2. The smoke of cigarettes made with 
burley or black tobaccos, such as those made 
in France, Cuba, parts of Italy, North Africa 
and South America, is weakly alkaline, with 
pH levels of 6.8-7.5. In the weakly acidic 
smoke, nicotine is protonated and occurs 
mainly in the particulate phase, while nicotine 
in the weakly alkaline smoke occurs in the 
more toxic, unprotonated form and is also 
present in the vapour phase (6). 


About 95% by weight of the mainstream 
smoke emitted from a non-filter cigarette is 
comprised of 400-500 individual gaseous com- 
ponents, with nitrogen, oxygen and carbon 
dioxide constituting 85-92% of the total 
smoke. The particulate matter contains about 
3500 different compounds, with nicotine as 
the most abundant single compound, amount- 
ing to 0.1-2.0 mg per cigarette (7,8). So 
far, about 45 carcinogens have been identified 
in cigarette smoke. They include 12 polynu- 
clear aromatic hydrocarbons (PAH) with 
benzo[a]pyrene (BaP) as the major re- 
presentative of this class; they also include aza- 
arenes, aromatic amines, such as the human 
bladder carcinogens 2-naphthylamine and 
4-aminobiphenyl, and the lung carcinogen 
polonium-210. The gas phase contains such 
carcinogens as volatile N-nitrosamines, formal- 
dehyde and other aldehydes, benzene, acrylo- 


nitrile and vinyl chloride (Fig. 1) (8). The 
most abundant, strong carcinogens in cigarette 
smoke are the tobacco-specific N-nitrosamines 
(TSNA). These are formed by N-nitrosation 
of nicotine and minor tobacco alkaloids dur- 
ing tobacco processing, ageing and smoking 


(Fig. 2) (9). 
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Fig. 1. Chemical structures of major tobacco smoke 
carcinogens 
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Fig. 2. N-nitrosation of tobacco alkaloids 


CIGARETTE SMOKE CARCINOGENS 


PAH: Inhalation assays with mice, rats and 
hamsters have shown that the particulate 
matter of cigarette smoke induces malignant 
tumours of the respiratory tract (1,10,11). The 
particulate matter, tar, is more carcinogenic 
than the gas phase. Fractions and subfractions 
of the particulate matter have been assayed on 
the skin of mice and rabbits, and these show 
clearly that the greatest tumorigenic potential 
lies in those fractions that contain highly con- 
centrated PAH (12). Yet, the PAH by them- 
selves cannot account for the tumorigenic 
activity observed after treating the skin of 
mice and rabbits with the particulate matter. 
Fractionation studies and mouse skin assays 
have demonstrated that most of the tu- 
morigenic potential of the particulate matter 
can be accounted for when the PAH-enriched 


BaP (-)-BaP-7,8-diol 


(+)-anti-BPDE 
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subfraction is tested together with the non- 
carcinogenic, weakly acidic fraction, which 
acts as a cocarcinogen (13). The major known 
cocarcinogenic agents in the weakly acidic 
fraction are the catechols (14). 


It is well-recognized that PAH are carci- 
nogenic at the site of application; thus, they 
can induce tumours in the respiratory tract of 
animals (11,15,16). The neutral subfraction of 
cigarette tar, in which the PAH are highly 
enriched, is the only fraction that induces 
squamous-cell tumours in the lung of rats up- 
on intratracheal instillation (17). Biochemical 
studies lend further support to this evidence. 
Carcinogenic PAH are enzymatically activated 
to electrophiles that form covalently bound 
PAH-DNA adducts. BaP is activated via 7, 
8-dihydroxy-7,8-dihydro-BaP to its ultimate 
carcinogenic form, 7,8-dihydroxy-9,10-epoxy 
7,8,9,10-tetrahydro-BaP (BPDE), which binds 
to DNA. Studies with rats, mice, hamsters and 
dogs have shown that BPDE binds to the DNA 
of cells in tracheobronchial tissues, and BPDE 
adducts with guanine and adenine have been 
isolated from animal tissues (Fig. 3). Similar 
BPDE-DNA adducts have been isolated from 
cultured explants of human tracheobronchial 
tissues that had been treated with BaP (18,19). 


The degree of PAH exposure resulting 
from cigarette smoking makes it likely that 
these agents are causative etiological factors in 
cancers of the lung and upper respiratory tract. 
Repeated intratracheal instillation of BaP on 
ferric oxide at total doses of 15-45 mg/kg 
induced significant, dose-related percentages 
of tumours in the respiratory tract (20). Over 


Benzo(a)pyrene-Guanine Adduct 


Fig. 3. Metabolic activation and DNA binding of benzo[a]pyrene 
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a 40-year period, a smoker of 40 non-filter 
cigarettes per day is exposed to approximately 
20 mg BaP (about 0.3 mg/kg). Considering 
that this cumulative exposure affects primarily 
the respiratory tract of the smoker, the calcula- 
tion for the whole body (per kg) dose is a con- 
servative estimate of the exposure of the target 
tissues. Moreover, in addition to BaP, cigarette 
smoke contains 10 or more other carcinogenic 
PAH. Such reasoning brings us closer to the 
understanding that PAH do, in fact, play a 
significant role in the induction of cancer in the 
respiratory tract of cigarette smokers. 


Tobacco-specific N-nitrosamines (TSNA): 
The most abundant, strong carcinogens in cig- 
arette smoke are the TSNA. They are predom- 
inantly formed from nicotine, which is respon- 
sible for habituation to tobacco, and they are 
also formed from minor Nicotiana alkaloids 
(Fig. 2). TSNA concentrations in smoke are 
decisively influenced by the levels of nitrate in 
tobacco. Cigarettes with a high nitrate content, 
such as those made entirely of burley or black 
tobacco and those containing high amounts of 
ribs and stems of burley tobacco, deliver 
high levels of TSNA in the smoke (Table 1) 
(21-25). Of the seven TSNA identified to date, 
N-nitrosonornicotine (NNN) and 4-(methyl- 
nitrosamino)-1-(3-pyridyl)-1-butanone (NNK) 
are the most powerful carcinogens. NNK 
induces benign and malignant tumours of the 
lung, nasal cavity, pancreas and liver in rats, 
as well as tumours of the lung, trachea and 
nasal cavity in Syrian golden hamsters and 
lung tumours in mice. NNN elicits tumours of 
the oesophagus and nasal cavity in rats, 
tumours of the trachea and nasal cavity in 
Syrian golden hamsters and lung tumours in 
mice (26,27). Cultured explants of human tra- 
cheobronchial tissue treated with NNK, form 
basal-cell hyperplasia and squamous-cell meta- 
plasia, comparable to the early changes seen in 
the bronchial epithelium of smokers (28). 


The procarcinogenic TSNA, which are 
metabolically activated by %-hydroxylation, 
form unstable <-hydroxynitrosamines. These 


Table 1 


Tobacco-specific N-nitrosamines in mainstream smoke of 
non-filter cigarettes 


Tobacco-specific 
N-nitrosamines (ng/cig.) 


Cigarette Ref. NNN NNK  NAT/ 
no. NAB 
US blend 21 120-950 80-770 140-990 
Oriental tobacco 22 3- 19 ND- 4. 6- 20 
Bright tobacco 22 16- 32 36-91 40- 90 


Turkish tobacco 22 77 59 102 
Burley tobacco 22 85-255 70-156 80-225 


Black tobacco 22-24 512-625 108-432 200-353 


ND, not detected 


decompose to reactive diazohydroxides (Fig. 
4) which react with cellular components, 
including nucleophilic centres of DNA. The 
o«-hydroxylation of NNK at the methylene 
group leads to methyldiazohydroxide, as has 
been shown in vitro and also in vivo with mice 
and rats where 7-methylguanine (7-mGua), 
O°-methylguanine (O°®-mGua), and O*-me- 
thylthymine appeared in the DNA of those 
organs that are targets for carcinogenicity of 
NNK (9); O®mGua is known to cause 
miscoding of DNA (29), leading to oncogene 
activation (30). In mice, NNK induces lung 
tumours which contain an activated K-ras 
oncogene (31). /n-vitro assays with explants of 
human buccal mucosa, oesophagi, bronchi and 
peripheral lung have revealed that these tis- 
sues have the capability to metabolize NNK 
and NNN to alkyldiazohydroxides (Fig. 4), 
which can react with DNA (9). Figure 5 pre- 
sents the scheme outlining the link between the 
tobacco alkaloid, nicotine, and the formation 
of the DNA adducts that lead to mutation and 
oncogene activation (30,31). 


The second pathway of NNK and NNN 
metabolism proceeds via “-hydroxylation at 
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Fig. 4. Metabolic activation of NNK and NNN and presumed intermediates which bind to DNA and protein 


Tobacco 
i Processing N-N=0 
! or CH; 
O CH; Cigarette O 
N 
Smoking 


Nicotine NNK 


Metabolic 
me 
Activation 


6 Pi 

0°-Methylguanine Lung Tumors 
and other DNA ~——~— with activated 
adducts in lung K-ras oncogene 


Fig. 5. Scheme linking nicotine via NNK to formation of DNA adducts, activation of the K-ras oncogene, lung 


tumours 


the methyl group of NNK or 2’-position 
of NNN, which leads to the intermediate 
4-(3-pyridyl)-4-oxobutyldiazohydroxide (com- 
pound 7) (Fig. 4), which reacts with DNA as 
well as with proteins (9). Its reaction with hae- 
moglobin has become the basis of a highly sen- 
sitive method developed in our laboratories for 
human dosimetry of TSNA (32). 


The cumulative exposure to the lung car- 
cinogen NNK, inhaled by a smoker of 40 non- 
filter cigarettes per day over 40 years, amounts 
to about 1-2 mg/kg (Table 1). In rats, a dose of 
30 mg NNK per kg body weight induces malig- 
nant tumours (27); 5 mg/kg given to Syrian 
golden hamsters elicits tumorigenic responses 
in the respiratory tract (33). These observa: 
tions have led to the conclusion that TSNA 


do make a significant contribution to the 
increased lung cancer risk of cigarette smokers. 


Aromatic amines: Cigarette smoke contains 
traces of at least 16 aromatic amines. Their 
relative concentrations in the smoke parallel 
the nitrate content of the tobacco; thus, ciga- 
rettes made entirely of black or burley tobacco 
have higher smoke yields of aromatic amines 
than do bright tobacco cigarettes (34,35). 
2-Toluidine (23-210 ng/cigarette), 2-naphthyl- 
amine (0.4-22 ng/cig.) and 4-aminobiphenyl 
(1.3-5.0 ng/cig.) are the major carcinogenic 
aromatic amines found in cigarette smoke. The 
latter two are established human _ bladder 
carcinogens (36). Upon metabolic activation, 
these carcinogenic aromatic amines react with 
DNA and protein (36,37). It is noteworthy 
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that smokers of black cigarettes, who inhale 
smoke with relatively high levels of amines, 
have a significantly higher risk for bladder can- 
cer than smokers of bright cigarettes, who are 
exposed to smoke with relatively low levels of 
amines (38). Nevertheless, the low concentra- 
tions of the carcinogenic aromatic amines in 
cigarette smoke make their role in bladder can- 
cer of cigarette smokers uncertain. 


Miscellaneous organic compounds: ‘The 
mainstream smoke of cigarettes contains 
90-105 ug of formaldehyde and 10-1400 ug of 
acetaldehyde (Table 2) (8). Chronic inhalation 


Table 2 


Tumorigenic agents in cigarette smoke 


ae 


Compounds Mainstream smoke 
_-_tenehilel geste SE 
Aldehydes 
Formaldehyde 20-105 Ug 
Acetaldehyde 18-1400 pug 
Crotonaldehyde 10-20 ug 
Miscellaneous organic compounds 
Benzene 12-73 ug 
Acrylonitrile 3.2-15 ug 
2-Nitropropane 0.73-1.21 pg 
Ethylcarbamate 20-30 ng 
Vinyl chloride "26 siti 
N-Nitrosodimethylamine 0.1-180 pg 
N-Nitrosoethylmethylamine 3-13 ng 
N-Nitrosodiethylamine ND-25 ng 
N-Nitrosopyrrolidine 1.5-110 ng 
N-Nitrosodiethanolamine ND-36 ng 
Quinoline [1-2-2 
Dibenz[a,h]acridine 0.1 pg 
Dibenz[a,j]acridine 3-10 ng 
7H-Dibenzo[c,d]carbazol 0.7 ug 
Radioactive agents 
Polonium-210 0.03-1.0 pCi 
Inorganic compounds 
Nickel 0-600 ng 
Arsenic 40-120 ng 
Chromium 4-70 ng 
Cadmium 41-62 ng 
Lead 35-85 ng 
Hydrazine 24-43 ng 


Compounds Mainstream smoke 
(per cigarette) 
PAH 
Benz[a]anthracene 20-70 ng 
Benzo[b]fluoranthene 4-22 ng 
Benzo[j]|fluoranthene 6-21 ng 
Benzo[k]fluoranthene 6-12 ng 
Benzo[a]pyrene 20-40 ng 
Chrysene. 40-60 ng 
Dibenz[a,h]anthracene 4 ng 
Dibenzo|[a,c] pyrene 1.7-3.2 ng 
Dibenzo[a,/]pyrene present 
Indeno[1,2,3-cd] pyrene 4-20 ng 
5-Methylchrysene 0.6 ng 
TSNA 
N’-Nitrosonornicotine 3-3700 ng 
4-(Methylnitrosamino)-1- ND-770 ng 
(3-pyridyl)-1-butanone 
4-(Methylnitrosamino)-1- present 
(3-pyridyl)-1-butanol 
N’-Nitrosoanabasine 14-46 ng 
Aromatic amines 
2-Toluidine 30-200 Ug 
2-Naphthylamine 1-22 Ug 
4-Aminobiphenyl 2-5 Ug 


of formaldehyde (14 ppm) and of acetaldehyde 
(1000-3000 ppm) caused nasal cavity tumours 
in rats (39). Since rats are obliged to breathe 
through the nose, these results indicate that 
the aldehydes are active at the site of appli- 
cation. In. smokers who inhale mainstream 
smoke deeply, therefore carcinogenic effects 
might be expected in the lungs. Over a period 
of 40 years, a heavy cigarette smoker (40 


cigarettes/day) is exposed to about 58 g of 
formaldehyde (100 Ug/cigarette) and 580 g of 
~ acetaldehyde (1000 Ug/cigarette). 


Cigarette smoke also contains 12-73 Ug/ 
cig. of leukaemogenic benzene (40). This 
finding strengthens epidemiological observa- 
tions of an elevated risk for leukaemia among 
long-term cigarette smokers (50-120% above 
that of nonsmokers), even though it does not 
prove that benzene contributes to the leukae- 
mia risk of smokers (41). 


Table 2 lists a number of other carcino- 
genic organic constituents of cigarette smoke. 
The extent to which these agents contribute to 
the overall increased cancer risk of cigarette 
smokers has not yet been evaluated. 


Inorganic carcinogens: Polonium-210 occurs 
in the smoke at up to 1.0 pCi/cigarette (1). 
This «-particle-emitting element is strongly 
carcinogenic, as evidenced by the induction of 
tumours of the lung upon its intratracheal 
instillation in Syrian golden hamsters (42). 


Table 3 


Probable causative agents for cigarette smoke-related cancers 


Enhancing 
agents 


Initiator or 
carcinogen 


Organ(s) 


Lung, larynx PAH Catechols (co- 
: NNK carcinogens) 
Polonium-210  Acrolein, cro- 
(minor factor) tonaldehyde (?) 


Acetaldehyde 
Formaldehyde 


Oral cavity PAH 

NNN, NNK 
Oesophagus NNN 
Pancreas NNK 
NNAL 
2-Naphthylamine 
4-Aminobiphenyl 


En 


Ethanol 


Bladder 


Polonium-210 concentrations in the lungs of 
smokers were generally three times higher 
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than those in the lungs of nonsmokers. The 
US National Council on Radiation Protection 
Measurement ascribed about 1% of the risk for 
lung cancer after 50 years of cigarette smoking 
to Polonium-210 inhaled with the smoke (43). 


Table 2 also lists the levels of inorganic 
carcinogens that have been discussed as possi- 
ble contributors to tobacco carcinogenesis (8). 
Except for nickel (1,44), it is rather unlikely 
that these inorganic components have a signif- 
icant role in the etiology of tobacco-related 
cancer. Table 3 summarizes our present 
knowledge with regard to those agents that are 
regarded as established pathogens in smoking- 
related cancers. 


THE CHANGING CIGARETTE 


Two decades of extensive anti-smoking pub- 
licity, major efforts in health education and 
increasing availability of smoke withdrawal 
clinics have not prevented an increase in ciga- 
rette smoking in many parts of the world, and 
they have lowered cigarette consumption in 
only some of the developed countries (4). In 
view of these difficulties, alternative modes of 
cancer prevention or reduction must be pur- 
sued. Effective modification of tobacco prod- 
ucts is one approach towards this goal. 


By comparison to smokers of plain ciga- 
rettes, the long-term smoker of filter cigarettes 
has a 20-50% reduction in risk for cancer of the 
lung and for cancer of the upper aerodigestive 
tract (45). Since an observation period of at 
least 10 years is required before a valid com- 
parison of cancer risk between smokers of filter 
cigarettes vs plain cigarettes can be made, the 
presently available epidemiological data do 
not reflect effects of the more recent changes in 
the make-up of cigarettes (46). Such changes 
include perforated filter tips, highly porous 
cigarette paper, cigarettes containing 
expanded tobacco with higher ‘filling power 
and cigarettes of small diameters (45). 


Both the toxicity and carcinogenic po- 
tency of the smoke are strongly affected by 
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the types and varieties of tobacco used for cig- 
arettes. For this reason, even plain cigarettes 
have, over the past three decades, delivered 
lower smoke yields of tar and nicotine. For 
example, in 1960, the leading US non-filter 
cigarette gave smoke yields of 35.1 mg tar and 
2.4 mg nicotine (47); in December 1988, the 
US Federal Trade Commission listed 24.0 mg 
tar and 1.5 mg nicotine for the same brand; 
thus, reductions of 30% and 37%, respec- 
tively, had been achieved (48). 


The only way to experimentally evaluate 
how recent modifications in cigarette manu- 
facture affect smoke toxicity and/or .carcino- 
genicity is by systematic laboratory tests. Such 
screening assays must include chemical analy- 
ses of cigarette tobacco and its smoke, in-vitro 
bioassays for cilia toxicity and genotoxicity, 
and longterm assays for tumorigenicity of tars. 
If indicated, such tests must be followed by 
long-term inhalation studies. 


It has been shown that utilization of the 
ribs of burley tobacco in blends for ciga- 
rettes significantly increases nitrosamine levels 
because the ribs contain more nitrate than any 
other portion of the leaf. The higher nitrate 
levels provide greater nitrosation potential, 
thus leading to increased smoke yields of 
volatile and tobacco-specific N-nitrosamines 
(22,25). Another concern is that the addition of 
certain flavouring agents to the tobacco of low- 
yield cigarettes may potentiate the toxicity of 
the smoke. 


These examples underscore the impor- 
tance of non-industrial scientists monitoring 
changes in the make-up of cigarettes. Between 
1987 and 1989, we witnessed the marketing of 
two new types of cigarettes. One novel devel- 
opment involved a cigarette that ‘heats rather 
than burns tobacco’ (49). Although it was 
conceptually intriguing and _ technologically 
exciting, the product failed to gain consumer 
acceptance. The newest modified cigarette on 
the market is one that contains tobacco from 
which more than 90% of the nicotine has been 


removed by supercritical extraction with 
carbon dioxide (50). This development appears 
to offer potential benefits in that it would 
reduce the levels of habituating nicotine and 
the alkaloid-derived, highly carcinogenic 
N-nitrosamines in the smoke. Results of chem- 
ical analyses and of bioassays of the smoke of 
these cigarettes are not yet available. 


FACTORS THAT MODIFY THE 
CARCINOGENICITY OF CIGARETTE 
SMOKE 


The intake of certain dietary components 
can potentially modify or ‘counteract the 
carcinogenic effect of cigarette smoke. Mac- 
ronutrients, such as fat, have been considered 
as modifiers of lung cancer risk of cigarette 
smokers (51,52). More importantly, epidemio- 
logical studies have indicated that certain 
micronutrients, such as carotenes, affect lung 
cancer incidence rates (52,53). On the basis of 
these observations, Wattenberg and others 
have studied the tumour-inhibiting activities of 
various compounds in laboratory animals 
(54-56). 


Such laboratory studies confirm that the 
metabolic activation of tobacco smoke carcino- 
gens, such as PAH and TSNA, can be influ- 
enced by micronutrients. Specifically, it has 
been reported that D-limonene and other 
monoterpenes inhibit the lung tumorigenicity 
in mice of N-nitrosodiethylamine and NNK 
(55,56). This finding has important implica- 
tions for tobacco carcinogenesis, since limo- 
nene is also a constituent of tobacco and of 
its mainstream smoke (1-56 Ug/cig.) and 
sidestream smoke (39-467 Ug/cig.) (57). 


The metabolic activation of NNN and 
NNK in rats, as well as the methylation of liver 
DNA by NNK, is inhibited by certain isothio- 
cyanates (58,59). In mice and rats, the meta- 
bolic activation of NNK, its methylation of 
lung DNA, and its lung tumorigenicity are 
significantly inhibited by feeding of arylalkyl 
isothiocyanates. The length of the alkyl chain 


is of importance in this regard (60-62). These 
chemopreventive studies in tobacco carcino- 
genesis are not only of academic interest but 
may lead to practical measures for the reduc- 
tion of lung cancer. 


BIOMARKERS IN TOBACCO 
CARCINOGENESIS 


A better understanding of chemical carcino- 
genesis and the need for risk assessment have 
stimulated the development of biomarkers 
as indicators of exposure to environmental 
carcinogens. For many years, nicotine and 
cotinine in saliva, blood and/or urine have 
been utilized as markers of exposure to tobacco 
products in active and passive smokers. Since 
1985, specific tobacco carcinogens, have also 
been used for dosimetry of their uptake from 
tobacco smoke. 


Metabolic activation of the carcinogenic 
aromatic amines by N-hydroxylation yields 
hydroxylamines. These species are transported 
from the liver to the bladder, where they can 
react with DNA _ nd _e thus initiate 
tumorigenesis (63). It has been found that the 
aromatic hydroxylamines can also form 
adducts of a cysteine moiety in the -chain 
haemoglobin (64). Upon hydrolysis, these 
adducts revert to the original aromatic amines, 
which are derivatized, separated by gas chro- 
matography and measured by mass spectrom- 
etry. Time-weighted averages then reflect the 
actual exposure to carcinogenic aromatic 
amines (62). Such studies have shown that lev- 
els of the haemoglobin adduct with the human 
bladder carcinogen, 4-aminobiphenyl, are 
significantly higher in cigarette smokers than 
in non-smokers. Inhalation of smoke from 
black cigarettes also led to higher levels 
of 4-aminobiphenyl-haemoglobin adducts 
than did inhalation of smoke from bright 
cigarettes (37). 


A second method for dosimetry of expo- 
sure to smoke carcinogens is determination 
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of haemoglobin adducts formed with NNN 
and NNK in cigarette smokers and tobacco 
chewers. The basic hydrolysis of these adducts 
leads to the release of 4-hydroxy-1-(3-pyridyl)- 
1-butanone (compound 9) (Fig. 4). This keto 
alcohol is derivatized, separated by gas chro- 


matography and analysed by mass spectro- 
metry (32,65). 


These biomarker methods are now being 
utilized in epidemiological studies and are 
expected to lead to objective data on exposure 
to cigarette smoke for smokers and perhaps 
even for involuntary smokers. 


OUTLOOK 


As long as society condones cigarette smoking, 
laboratory studies are needed to provide a 
more complete understanding of the factors 
involved in tobacco carcinogenesis. Moreover, 
studies on the effects of nutrition and of other 
environmental agents, as well as the need for 
monitoring the toxicity and tumorigenicity of 
newly emerging types of cigarettes, require 
continuing laboratory investigations. Equally 
important is the development of chemopreven- 
tive approaches that will block or suppress 
the tumorigenic effects of cigarette smoke. 
Lastly, biomarker methods for objective evalu- 
ation of exposure to tobacco carcinogens 
should be refined. The latter will provide bet- 
ter risk assessment for individuals and for 
cohorts. 
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Carcinogenic potential of some Indian tobacco 
products 


SUMATI V. BHIDE 


Cancer Research Institute, Tata Memorial Centre, Bombay, India 


Although there is epidemiological evidence to link tobacco use with oral cancer in India, the 
carcinogenic potential of tobacco products has not yet been established in long-term bioassays. In 
a study conducted in animal systems with tobacco products commonly used in India, we conclude 
that (i) certain tobacco products used in India are carcinogenic to animal systems; (ii) the carci- 
nogenicity is enhanced by a commonly used herbicide and by chillie extract; (iii) betel quid con- 
taining tobacco extract is less harmful than an extract of tobacco alone; and (iv) bidi smoke con- 
densate is also carcinogenic. It is suggested that various modulatory factors may be involved in 
oral carcinogenesis, and the identification of such factors constitutes an important means of reduc- 


ing the risk from tobacco. 


INTRODUCTION 


Tobacco habits are prevalent in all sections of 
Indian society, and most consumers begin use 
at an early age and continue for several dec- 
ades. The dynamics of tobacco use in the pop- 
ulation is described in an earlier paper (see 
Bhonsle et al., this volume). Tobacco habits in 
India include smoking of cigarettes, bidis, chut- 
tas, chilum and hookli. Tobacco is also chewed, 
generally with slaked lime or ina betel quid. In 
rural areas, tobacco is also used as a toothpaste 
in the form of gudhaku and mishri. The latter is 
a pyrolysed product used initially for cleaning 
teeth but which becomes a habit, especially 
among women in Maharashtra (1). Several 
tobacco-containing toothpastes (creamy snuff) 
have become available commercially and are 
becoming increasingly popular. Tobacco is 
also used for inhalation as snuff by a small 
minority of older people. 


A link between tobacco chewing (in betel 
quid) and oral cancer was suspected as early 
as 1902 (2), and this was subsequently confirm- 
ed (3); however, the carcinogenic potential of 


such tobacco products has not yet been estab- 
lished in long-term bioassays. We report here 
on the carcinogenic potential of some Indian 
tobacco products in mice, rats and hamsters. 


MATERIAL AND METHODS 


Experimental animals: Eight-week-old male 
Swiss mice, 8-week-old male Wistar rats and 
8-week-old, male Syrian golden hamsters were 
treated with various extracts, as described 
below. Animals were maintained at 20 + 1°C 
and fed standard laboratory diet (4). They 
were treated with the preparations described 
below. 


Preparation of products and extracts 


Tobacco extract: Pandharpuri brand of chew- 
ing tobacco (Nicotiana rustica) was purchased 
from a local market and an ethanol extract was 


prepared by the method of Shah et al. (4). 


Betel quid with tobacco: A water extract 
of a quid containing two Piper betle leaves, | g 
areca nut, a pinch of catechu, slaked lime and 
4 g tobacco was prepared by the method of 
Shirname et al. (5). 
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Tobacco plus benzene hexachloride: In order to 
simulate the human situation, 50 g tobacco 
were mixed with 100 ml saliva obtained from 
normal, healthy subjects with no tobacco 
habit. The mixture was diluted in distilled 
water and flash-evaporated to obtain a viscous 
fluid, which was mixed with mouse diet and 
with 0.625 g benzene hexachloride, a common 
herbicide, to a final concentration of 125 ppm. 


Chillie extract: Chillies, (Capsicum annum and 
C. frutescence), often used in the Indian diet, 
were extracted by the method of Nagabhushan 
and Bhide (6). 


Mishri: Mishri was prepared as described 
previously (see paper by Bhonsle e¢ al., this vol- 
ume). An extract was prepared by the method 
of Kulkarni et al. (7) and evaporated to dry- 
ness. The residue was dissolved in acetone 
to give a total of | or 2.5 g mishri in 20 ul of 
acetone. 


Bidi smoke condensate: A solution of bidi 
smoke condensate in dimethyl sulfoxide was 
prepared as described by Shirname et al. (8). 


Snuff. One popular brand of crude nasal 
snuff and one of scented nasal snuff were 
suspended in liquid paraffin for topical ap- 
plication. 


Treatments: Eight independent experiments 
were carried out using the products described 
above. 


(i) In the first experiment, 20 male Swiss 
mice were fed extracts of tobacco or betel quid 
with tobacco by gavage, five days per week for 
16 months. At the end of this period, animals 
received only a normal diet and were observed 
until death. Controls received distilled water 
by gavage and a normal diet. (ii) In the second 
experiment, 20 Swiss mice received a diet con- 
taining 50 g tobacco per kg diet until they were 
20 months old. Both the diet and drinking- 
water were given ad libitum. At the end of treat- 
ment, they were returned to a normal diet 
and observed until death. Controls received a 


normal diet only. (iii) A further group of 40 
Swiss mice received the diet containing to- 
bacco/saliva extract and benzene hexachlo- 
ride ad libitum to the age of 18 months. At the 
end of treatment, they were returned to a nor- 
mal diet and observed for life. Groups of 40 
mice receiving only 125 ppm benzene hexa-’ 
chloride or only the tobacco/saliva extract or 
normal diet were used as controls. (iv) A group 
of 25 BALB/c mice received tobacco extract in 
the diet and chillie extract in drinking-water (1 
mg capsaicin/ml) ad libitum until the age of 18 
months, after which time they were observed 
until death. Control groups of 25 mice received 
only tobacco extract or only chillie extract. (v) 
Groups of Swiss mice, Wistar rats and Syrian 
hamsters consisting of 30 animals in each 
group were fed diets containing 10% mishn 
for 20 months, after which time they were 
returned to a normal diet and observed until 
death. (vi) Groups of 30 Swiss mice and Swiss 
nude mice, a mutant strain that is highly sensi- 
tive to skin carcinogenesis (9), were painted on 
the back skin with 2.5 mg mishri extract once a 
day for five days per week until they were 20 
months old and were observed until death. 
Mice receiving acetone or no treatment served 
as controls. (vii) 20 Swiss mice were given 1 
mg didi smoke condensate by gavage once a 
day on five days per week for 35 weeks, then 
observed until death. Controls received either 
0.1 ml dimethyl sulfoxide or no treatment. 
(viii) Groups of 20 hamsters were treated top- 
ically on the cheek pouch epithelium with 20 
mg crude or scented snuff on five days per 
week for a period of 21 weeks, at which 
time they were sacrificed. A positive control 
group of 20 hamsters received 7,12-di-me- 
thylbenz[a]anthracene (DMBA), a standard 
carcinogen, and a further control group re- 
ceived no treatment. 


Histological methods: All the control and 
treated animals from different groups were 
killed by cervical dislocation and dissected 
carefully. Lung, liver, kidney and other grossly 
abnormal tissues were fixed in 10% formalin, 


processed by routine histological techniques 
and embedded in paraffin. Paraffin sections, 6 
im thick, were cut and stained with haematox- 
ylin and eosin for microscopic examination. 


RESULTS 


Tobacco extract administered to Swiss mice by 
gavage or in the diet induced lung and liver 
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carcinomas in 10/20 and 8/18 treated animals, 
respectively (Table 1). Only one mouse in the 
control group developed a lung tumour. The 
extract of betel quid with tobacco was less 
tumorigenic; however, simultaneous treatment 
with benzene hexachloride or with chillie en- 
hanced the tumorigenic effect of tobacco. In 
animals treated with tobacco extract + BHC, 


Table 1 


Tumour incidence in Swiss and BALB/c male mice treated with betel quid and tobacco (BQT), tobacco (T) alone or in 
combination with benzyl hexachloride (BHC) or with chillie 


Group Effective Tumour incidence (months) Total 
no. of tumour 
mice* Route 9-14 15-20 21-25 incidence 

Swiss 

Untreated 20 0/6 1/14 1/20 (5%) 
BOT 18 Gavage 1/10 3/8 4/18 (22%) 
£ 20 Gavage 8/15 2/5 10/20 (50%) 
- 18 Diet 8/18 8/18 (44%) 
T+BHC 40 Diet 14/20 20/20 — 34/40 (85%) 
BHC 35 Diet 0/10 7/9 14/16 21/35 (60%) 
BALB/c 
T 15 Diet 0/6 yaks. — 2/15 (13%) 
T+chillie 15 Diet 0/3 4/12 — 4/15 (27%) 
Drinking- 
water 
Untreated 20 = 0/6 1/10 — 1/20 (5%) 
Chillie 23 Drinking- 2/14 0/9 — 2/23 (9%) 
water 


a 


@Number of mice that survived beyond eight months 


Table 2 


Lung and stomach papilloma incidences in mice, rats and hamsters kept on 10% mishri diet 


Species Treatment 
Mice Untreated 
Mishri 
Rats Untreated 
Mishri 
Hamsters Untreated 
Mishri 


Age group (months) Total 
tumour 
12-18 19-25 incidence 
1 lung 3/27 (11%) 
2 stomach 
2 lung 14/26 (54%) 
12 stomach 
0/6 0/19 0/25 
2/6 8/21 stomach 10/27 (37%) 
0/6 2/20 stomach 2/23 (9%) 
3/10 9/18 stomach 12/28 (43%) 
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Table 3 


Skin lesions induced by daily painting of mishri extract on the back skin of Swiss and Swiss nude mice 


Strain Treatment Incidence of lesions Total 
tumour 
Hyperplasia Papilloma Carcinoma incidence 
Swiss Acetone (20 pl) 8/30 (27%) 0 0 0 
Mishri (2.5 14/30 (47%) 0 0 0 
mg/day) 
Swiss nude Acetone (20 pl) 19/23 (83%) 0 0 0 
Mishri (1 mg/day) 13/21 (61%) 6 l 7/21 (33%) 
Mishri (2.5 9/17 (53%) 6 0 6/17 (35%) 
mg/day) 
Table 4 


Tumour incidence in Syrian golden hamsters treated with snuff inhalation 


Group of No. Papilloma 


animals 


Papillomas per hamster 


Cheek pouch Stomach 0.5-10mm 1-1. mm 2-4mm_ Total 
Untreated 15 — — — — — — 
DMBA 20 10/15 (66%) 15/15 (100%) “ee 6.8 — 16.7 
Crude snuff 20 0/20 17/20 (85%) Ve 1.0 — 13.7 
Scented snuff 20 0/20 15/20 (75%) 6.7 iS 1.0 9.2 
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hepatocarcinomas were observed, and the 
increase in tumour incidence was significant 
(p<0.05). In the tobacco + chillie group, an 
increased incidence of lung adenocarcinomas 
was observed (p<0.1). 


Feeding of 10% mishri in the diet to mice, 
rats and hamsters increased the incidence of 
papillomas in the lung and stomach in all the 
three species over those in controls (Table 2). 
Mishri extract induced skin papillomas in 
Swiss nude mice but not in Swiss mice, al- 


though hyperplasia was seen in 14/30 animals 
(Table 3). 


Neither type of snuff induced cheek-pouch 
papillomas in treated hamsters, but foresto- 
mach papillomas were observed in 17/20 and 
15/20 animals (Table 4). 


Among BALB/c mice treated with bidi 
smoke condensate, 7/15 developed tumours, 
two of which were carcinomas (one of the 


stomach and one of the oesophagus). The 
other tumours were four liver haemangiomas 
and a papilloma of the stomach. No tumour 
was seen in controls. 


DISCUSSION 


We have demonstrated the carcinogenicity to 
experimental animals of an extract of the 
tobacco commonly used for chewing in India, 
and have shown that the carcinogenicity is 
enhanced by a commonly used herbicide (ben- 
zene hexachloride) and by chillie (a common 
component of the Indian diet). The finding 
that the extract of betel quid containing to- 
bacco was less carcinogenic to mice after 
gavage than tobacco extract may be attributed 
to a chemopreventive effect of betel leaf and 
catechu, two important constituents of betel 
quid, which are proven antimutagens (10,11). 
Betel leaf has been shown to be anticar- 


cinogenic as well (12). Mishri appears to be a 
weak carcinogen, since it induced only benign 
tumours in the skin of mice and in the foresto- 
mach of mice, rats and hamsters. We further 
found hamster cheek-pouch mucosa to be more 
resistant than forestomach mucosa. Bidi smoke 
condensate induced two carcinomas, one of 
which was in the oesophagus. These data indi- 
cate the carcinogenicity of many of the tobacco 
products used by the Indian people. 


The carcinogenicity of cigarette smoke, 
which contains two major classes of car- 
cinogens, namely polycyclic aromatic hydro- 
carbons and tobacco-specific N-nitrosamines 
(TSNA), has been adequately proven (13-15); 
we report here on the carcinogenicity of didi 
smoke condensate. Bidi smoke is reported to 
contain both polycyclic aromatic compounds 
as well as TSNA (16,17). The carcinogenicity 
in experimental animals of smokeless tobacco 
products used in the USA and Europe has also 
been reported in recent years (13,18), and we 
reported earlier on the carcinogenicity of chew- 
ing tobacco in mice (4) and the presence 
of polycyclic aromatic hydrocarbons and 
TSNA in snuff, which are initiator and pro- 
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Toxic effects of exposure to tobacco among bidi 


rollers 


R. A. Busey, R. B. GOVEKAR AND A. N. BAGWE 


Genotoxicity Unit, Cancer Research Institute, Tata Memorial Centre, Bombay, India 


Workers employed in didi rolling receive prolonged exposure to unburnt tobacco. Since smokeless 
tobacco use is known to be associated with a high incidence of oropharyngeal cancers, bidi rollers 
were monitored for the biological effects of occupational exposure to tobacco. Specific exposure 
was determined by estimating cotinine levels, while nonspecific exposure to electrophilic agents 
was assessed by estimating urinary thioethers. Urinary mutagenicity was determined using the 
Ames assay, and micronucleus frequency in exfoliated buccal epithelial cells was recorded as a 
genotoxic endpoint. Unexposed subjects with similar socioeconomic status were used as controls. 
Bidi rollers exhibited significantly higher urinary thioether levels and micronucleated cell fre- 
quency. An increased number of urine samples contained mutagenic nitrosatable species and 
promutagenic compounds, with a resultant increase in the mean number of revertants as com- 
pared to controls. These results indicate that didi rollers are at a high risk for genotoxic hazards 
due to occupational exposure to unburnt tobacco. 


INTRODUCTION 


Smokeless tobacco use is causally associated 
with oral and oropharyngeal cancers (1,2). It 
is estimated that in India, one-third of new 
cancer cases are related to tobacco habits (3), 
the most common habit being didi smoking. 
Bidi is made (see paper by Bhonsle et al., this 
volume) by hand-rolling 250-500 mg, sun- 
dried tobacco flakes in a dried lemburni 
leaf (Diospyros melanoxylon). Blends of Nicotiana 
tabacum cultivated in India are used as filler. 


In Bombay, over 40 000 women are en- 
gaged in bidi rolling and thus receive chronic 
exposure to large amounts of unburnt tobacco. 
However, no information is available about 
their occupational health hazards, since this is 
a home-based, unorganized industry. In the 
present study, female bidi rollers were moni- 
tored for possible ill-effects of their occu- 
pation. Salivary and urinary cotinine levels 
were determined for tobacco-specific exposure, 
and, since exposure to electrophilic moieties 


increases the excretion of thioethers in urine 
(4), urinary thioether levels were estimated as 
an index of total electrophilic burden. Urinary 
mutagenicity was determined by the Ames 
assay (5), and the frequency of micronucleated 
buccal epithelial cells (6) was assessed as.a fur- 
ther genotoxic endpoint. 


MATERIAL AND METHODS 


Subjects: Thirty-two female didi rollers who 
were nonusers of tobacco were selected for this 
investigation (Fig. 1). Nonusers were chosen in 
order to clearly delineate the effects of occupa- 
tional exposure. Information regarding their 
age, diet, number of didis rolled per day, years 
of exposure‘and medical history was recorded. 
Twenty-six age-matched women who were not 
bidi rollers and had no tobacco habit served as 
controls. 


Sampling: Two to eight ml saliva samples were 
collected after thorough rinsing of the mouth 
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Fig. 1. Female didi rollers at work 


and were centrifuged at 2000 rpm for 10 min to 
remove cellular debris. Eight-hour urine sam- 
ples (~500 ml) starting with early-morning 
voided sample were collected. Saliva and urine 
samples were stored without preservative at 
-20°C until assayed. Buccal smears were taken 
by gently rubbing a moistened wooden tongue 
depressor over the inner aspect of each cheek. 
Scrapings were spread on labelled glass slides; 
the slides were air-dried, fixed in methanol for 
5 min and stored at 4°C until further study. 


Estimation of cotinine: Cotinine levels were 
estimated using the method described by 
Peach et al. (7). One ml of saliva or urine sam- 
ple was added to a tube containing 4M acetate 
buffer at pH 4.7 and reacted by the sequential 
addition at 15-sec intervals of freshly prepared 
10% aqueous potassium cyanide, 10% aque- 
ous chloramine T and 1% diethyl thiobar- 
bituric acid in acetone:water (1:1 v/v). A posi- 
tive result was indicated by the appearance of 
a pink colour within 20 min, after which the 
reaction product was extracted into 2 ml ethyl 
acetate. The optical density was measured at 
532 nm using a Uvicon double-beam spectro- 
photometer, and the concentration of nicotine 
metabolite was calculated using cotinine as 
standard. The lower limit of sensitivity of 
this method was found to be 0.5 g/ml. All 
urine samples that gave a negative result were 
re-tested after 100-fold concentration. 


Estimation of thioethers: The method of 
Savolainen et al. (4) was used. Five ml of urine 
sample were acidified with 4N hydrochloric 
acid and extracted with 20 ml ethyl acetate. 
The organic fraction was evaporated to dry- 
ness, and the residue was dissolved in 2 ml] dis- 
tilled water. One ml of this extract was hydro- 
lysed in the presence of 4N sodium hydroxide 
in a boiling water bath for 50 min, and the 
tubes were cooled immediately in ice. To 2 ml 
of 0.5M phosphate buffer (pH 7.1), 0.25 ml 
of hydrolysate and 0.3 ml of 5,5’-dithiobis 
(2-nitrobenzoic acid) solution were added. 
Absorbance was read at 412 nm using a 
Uvicon double-beam spectrophotometer. Cor- 
rection was done for the colour of urine, 
and the concentration of thioethers was de- 
rived from the standard curve obtained with 
N-acetyl-L-cysteine (4). 


Concentration of urine: Urine samples were 
filtered through Whatman No. | filter paper 
and passed through a glass column (1.5 cm x 
10 cm) containing 10 g XAD-2 resin. Before 
being loaded onto the column, the resin was 
washed sequentially with 100 ml each of ace- 
tone, acetone:water (1:1), methanol and water. 
After the sample had been passed through the 
column (percolation speed, 3-5 ml/min), the 
column was washed twice with water before 
elution with 15 ml acetone followed by 20 ml 
water (8). The concentrates were lyophilized 
and solubilized in dimethyl sulfoxide (0.4 ml/ 
100 ml urine). 


Salmonella/microsome mutagenicity assay: 
Salmonella typhimurium TA98 and TA100 strains 
were kindly provided by Professor B.N. Ames 
(Berkeley, USA). The modified preincubation 
procedure of Malaveille et al. (9) was used to 
test urine concentrates for mutagenicity. Three 
testing protocols were followed: (i) without 
treatment, (ii) following treatment with 200 
units of {-glucuronidase and (iii) following 
treatment with 0.2M sodium nitrite at pH 2. 
The samples were assayed in the presence or 
absence of rat liver S9. 


Each assay sample consisted of 100 ul of 
two-fold concentrated bacterial culture (2-4 x 
10° cells), 100 yl S9 mix and appropriate 
amounts of urine concentrate (0.3-1.25 ml 
equivalents). One ml of S9 mix contained 100 
ul 80 mM MgCl, 100 pl 8 mM NADP*, 100 
wl 50 mM glucose-6-phosphate, 300 Ul 0.25 M 
Sorensen phosphate buffer (pH 7.4) and 50 ul 
of S9 (9000 g preparation) from the livers of 
Aroclor 1254-treated male Sprague-Dawley 
rats. Incubation was carried out for 90 min at 
37°C. In experiments without S9, equivalent 
amounts of phosphate buffer (pH 7.4) were 
added. After addition of 2 ml of histidine=poor 
soft agar, the mixture was plated onto minimal 
glucose agar, as described by Maron and Ames 
(5). Each experiment was carried out in 
duplicate. 


Assessment of micronucleus frequency: The 
acridine orange fluorescence method of 
Hayashi et al. (10) was followed. Briefly, fixed 
slides were stained with 0.1% acridine orange 
for 3 min in 0.7M Sorensen buffer, rinsed 
thrice in buffer, air-dried and mounted. Ob- 
servations were made under a Carl-Zeiss flu- 
orescence microscope with a band-pass filter 
(450-490 nm excitation; 550-565 nm emission 
range). Slides were initially scored at 40X, and 
the presence of micronuclei was confirmed at 
100X magnification. A minimum of 1000 buc- 
cal epithelial cells was screened for the pres- 
ence of micronuclei in each slide. 
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Creatinine estimation: Creatinine was deter- 
mined by the alkaline picrate method (11). 
Values for urinary cotinine, thioethers and 
mutagenicity were expressed per mole of creat- 
inine in order to compensate for differences in 
concentration of the urine. 


Statistical analysis: Levels of cotinine and 
thioethers and micronucleus frequency were 
compared with those in controls using Stu- 
dent’s ¢ test for comparison of means from two 
independent samples. When the assumption of 
equality of the variance of the compared 
groups did not hold, approximation due to var- 
lance of Cochran to Behrens-Fisher solution 
was used to compare the means. The Mann- 
Whitney-Wilcoxon test was applied to com- 
pare the distribution of the number of revert- 
ants induced by urine samples from didi rollers 
and control subjects. 


RESULTS 


The mean ages of the didi rollers and controls 
were 25.6+2.1 and 32.2+2.6 years, respec- 
tively. Workers were engaged in d7di rolling for 
4-6 h/day, seven days per week. Each worker 
rolled 500-1000 dzdis and reportedly handled 
225-450 g of tobacco each day. 


Metabolic indicators of exposure: As shown in 
Table 1, detectable levels of cotinine were 
found in the saliva and urine only of didi roll- 
ers. The mean urinary thioether levels in didi 


Table 1 


Levels of cotinine, thioether and micronucleus frequency in bidi rollers and controls 
LL 


Parameter 
Group Salivary Urinary Urinary Micronucleus 
cotinine cotinine thioethers frequency 
(ug/ml) (mmol/mol (mmol/mol in buccal 
creatinine) creatinine) epithelial cells (%) 


le ————— Tee 


ND (0/15) ND (0/26) 1.83+0.34 (26/26) 0.48+0.07 (17/17) 
0.84+0.26 (6/32)  0.09+0.03 (9/18) , 4.59+0.52* (18/18)  0.68+0.06** (29/29) 


Controls. . 


Bidi rollers 


4Mean + SE; figures in parentheses indicate number of positive/total samples; ND, not detectable 
*<0.001; **p<0.05 
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Table 2 


Urinary mutagenicity’ in bidi rollers and controls with no tobacco habit 


Metabolic modulator 
ee rat ee eee? Pilih fe be TE 


Group None S9 B-Glucuroni- 8-Glucuroni- Nitrite Nitrite + S9 
dase dase + S9 

TA98 TA100 TA98 TA100 TA98 TAI100 TA98 TA100 TA98 TA100 TA98 TAI100 

Controls 0.31 — 0.69 0.88 — 2.89 0.63 LB? 1.96 5.67 0.47 2.33 
0.91 — — 0.65 0.26 — — 0.78 .3.50 18.61 .1 82 8.95 
— — 0.74 2.42 0.41 1.39 — 1.19 1.02 5.28 0.78 3.08 
— — 1.66 '3-2.32 — 3:32 — 1.25 2.64 16.0l ~V.66 8.77 
— — — 1.46 — — — — 1.99° “1845 "O37 7.10 
— — —_ 2.40 0.21 — — — 1.61 6.21 0.63 2.62 

Bidi rollers — — — — 0.82 — — 1.95 2.82 LAS OFF 0.59 
1.54 — 67. 6 — — — 16.02 6.28 — 1.92 — 
0.72 — 78. 0.24" ~0:48 O0A3 — 0:23, . 120 — 222 0.58 
1.90 — — Oyo “loz 0.52 — 2.85 856 1008 7.23 1538 
E53 — O38" “U:77 —_ — — 1.66 2.93 Fs i Na A 3.61 


4No. of revertants X 10°°/mol creatinine 
—, non-mutagenic 


rollers were significantly greater than those in 


controls (p<0.001). 


Mutagenicity studies: There were marked dif- 
ferences in the type of mutagenicity as well as 
the number of revertants induced by urine 
samples from didi rollers and controls (Table 
2). Occupational exposure to tobacco resulted 
in increased mutagenicity in TA98 in the 
absence of metabolic activation, but no muta- 
genic activity was detected in TA100. In- 
creased mutagenicity to TA98 was also seen 
after treatment of the urine samples with 
sodium nitrite or 8-glucuronidase in the ab- 
sence of S9. In the urine of didi rollers, meta- 
bolic activation of -glucuronidase-treated 
samples with S9 increased their mutagenicity 
to TA100. A statistically significant increase 
(p<0.04; Mann-Whitney-Wilcoxon test) in 
mutagenicity to TA98 was observed after 
treatment with nitrite in the presence of S9. 


In-vivo genotoxicity: A statistically significant 
increase in percent micronucleated buccal 
epithelial cell frequency was seen in_ bidi 


rollers as compared to controls (p<0.05; 
Table 1). 


DISCUSSION 


Cotinine was detected only in urine and saliva 
samples from didi rollers. The mean levels were 
several-fold higher than those reported in un- 
exposed individuals (12) or passive smokers 
(13), indicating that didi rollers absorb sub- 
stantial amounts of nicotine. Bidi rollers also 
showed a significant increase in urinary thio- 
ether excretion and in the frequency of micro- 
nucleated buccal epithelial cells as compared 
to controls. 


Occupational exposure to mutagens was 
evident from increased mutagenicity of urine 
samples from didi rollers to TA98 in the 
absence of S9. The finding that this activity 
diminished after treatment of samples with 
B-glucuronidase suggests that glucuronide con- 
jugates contributed to the direct mutagenicity 
to TA98. The mutagenicity of samples treat- 
ed with 8-glucuronidase and S9 to TA100 


shows that the 8-glucuronidase conjugates 
are activated metabolically to base-pair 
substitution-type mutagens. The significant in- 
crease in mutagenicity to TA98 of samples 
treated with sodium nitrite, with or without 
metabolic activation implies that didi rollers 
excrete higher levels of nitrosatable pro- 
mutagens than controls. 


Since tobacco is a complex mixture, it is 
not possible to specify the chemicals that are 
responsible for the observed clastogenicity to 
buccal epithelial cells. However, a relation- 
ship appears to exist between increased elec- 
trophilic and mutagenic burden and mi- 
cronucleus frequency. This biological assess- 
ment points towards the genotoxic hazards of 
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occupational exposure to tobacco among bidi 
rollers. So far, no clinical or epidemiological 
observations on health hazards to bidi rollers 
have been reported. In the light of the present 
findings, such studies are desirable. 
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Correlation between histopathology and flow 
cytometry of oral leukoplakia and oral cancer 


JAMEs E. Hamner, III anno D. L. SMALLEY 


Department of Pathology, College of Medicine, University of Tennessee, Tennessee, USA 


Conventional methods of assessing the cancer potential of precancerous lesions have met with 
limited success. In recent times, the successful application of flow cytometric methods to oeso- 
phageal cancers, which detect DNA content and the percentage of cells in Gy and S phase of cell 
cycle, suggests that such methods could be utilized to assess the malignant potential of oral pre- 
cancerous lesions. We studied three oral leukoplakias using histopathology and flow cytometry to 
find out which dysplastic lesions progress to carcinoma. The preliminary results are encouraging. 


INTRODUCTION 


The inability to predict accurately which 
leukoplakic lesions with dysplastic changes 
will progress to malignancy has long perplexed 
pathologists and clinicians alike (1-3). The 
World Health Organization has struggled with 
this problem since 1967 when it established 
the Collaborating Centres for Oral Precancer. 
This extensive international effort resulted 
in the publication in 1978 of their classic 
article: ‘Definition of Leukoplakia and Related 
Lesions: An Aid to Studies on Oral Pre- 
cancer’(4). This group defined leukoplakia as 
a white patch or plaque which cannot be 
characterized clinically or pathologically as 
any other disease. It was emphasized that the 
term was unrelated to the presence or absence 
of epithelial dysplasia. This definition 
allowed investigators to use the consistent 
terminology. 


Individual cellular changes are referred to 
as atypia, while a generalized disturbance of 
the epithelium is called dysplasia (3). In 1969, 
Smith and Pindborg published an excellent 
monograph which clearly depicted photo- 
graphically 12 histopathological changes in 
epithelial cells which herald the subsequent 


development of carcinoma. These changes are: 
loss of polarity of basal cells, the presence of 
more than one layer of cells having cells with a 
basaloid appearance, an increase in the 
nuclear-cytoplasm ratio, drop-shaped rete 
pegs, irregular epithelial stratification, an 
increased number of mitotic figures (a few 
abnormal mitoses may be present), the pres- 
ence of mitotic figures in the superficial half of 
the epithelium, cellular pleomorphism, and 
keratinization of single cells or cell groups 
in the prickle cell layer (stratum spino- 
sum) (5). 


The indictment of tobacco as a carcino- 
genic agent initially came into scientific prom- 
inence with the first case-control study of lung 
cancer and cigarette smoking by Wynder and 
Graham in 1950 (6). Carcinoma in situ was 
produced experimentally in the buccal mucosa 
of protein-deficient baboons by Hamner and 
Reed in 1972, using a mixture of fresh betel 
leaves, areca nuts, slaked lime and tobacco for 
42 months (7). Many studies throughout the 
world have now verified that tobacco is a carci- 
nogenic agent (1,3,8,9). The longest, most 
thoroughly documented, continuous epidemio- 
logical study of oral precancer and cancer is 
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Table 1 
Malignant transformation of oral lesions in the 10-year follow-up study" 


Previous diagnosis 


Ernakulam district 


Srikakulam district 


No. New oral No. New oral 
cancers cancers 
detected detected 

Leukoplakia 410 9 302 l 
Homogeneous $32 6 278 l 
Nodular 14 3 ] _ 
Ulcerated 44 — 25 — 

Preleukoplakia 389 2 342 — 

Submucous fibrosis 44 | 5 — 

Lichen planus 332 l 18 — 

Leukokeratosis nicotina palati/palatal changes 65 — 3438 10 

Normals 6160 — 3037 — 


*Source: ref. (10) 


that conducted by Mehta’s group at the Tata 
Institute of Fundamental Research (1,10). 
One of the most significant products of 
their investigations has been the report of inci- 
dence rates of oral cancer’and the natural his- 
tory of oral precancerous lesions in a 10-year 
follow-up study of Indian villagers, published 
in 1980 (10). This study of 10 287 villagers 
from the Ernakulam district of Kerala, 10 071 
from the Bhavnagar district of Gujarat and 
10 169 from the Srikakulam district of Andhra 
Pradesh was ‘conducted (covering the years 
1969-77) following an initial three-year base- 


line study involving detection of oral cancer 
and oral precancerous conditions in house-to- 
house surveys. One of the most important 
objectives of the. 10-year follow-up was to 
determine the malignant potential of oral pre- 
cancerous lesions by measuring their rate of 
malignant transformation. Table 1 shows the 
number of lesions that were followed and the 
number of new oral cancers detected among 
the precancerous lesions. Nodular leukoplakia 
exhibited the highest malignant transfor- 
mation — 20% (3 out of 15 cases in Ernakulam 
and Srikakulam districts, Table 1). 


Table 2 
Clinical behaviour of 90 dysplastic lesions in the 10-year follow-up study according to habits* 


Clinical behaviour No. % No | Smoking Chewing Mixed Reverse 
habit habit habit habit smoking 
(conven- 
tional) 
Progressed to oral cancer 6 7% — l 3 2 —_— 
Persistent 45 50% — 5 6 l 33 
Regressed 12 13% — 4 4 + — 
Change in clinical characteristics 27 30% l 8 3 l 14 
Total 90 l 18 16 8 47 


“Source: ref. (10) 


It is generally assumed that epithelial dys- 
plasia isa precursor of carcinoma (8). Table 2 
demonstrates the clinical behaviour of 90 
dysplastic lesions in a 10-year follow-up study, 
according to tobacco habits. Six cases prog- 
ressed to oral cancer, giving the malignant 
transformation rate of 7%. Some 50% of the 
dysplastic lesions remained clinically persist- 
ent. Complete regression was observed in 
13%, and 30% of the lesions changed their 
clinical characteristics. Among these latter 27 
cases, 16 were palatal lesions for which there 
was a change in clinical classification. For 
most of the remaining cases, the change was 
between homogeneous and ulcerated leukopla- 
kias (10). 


Table 3 shows the malignant transfor- 
mation of the 90 oral dysplastic lesions, 
according to the clinical diagnosis in the base- 
line study. Three nodular leukoplakias out of 
15 transformed to cancer; among six submu- 
cous fibrosis and lichen planus cases, one each 
exhibited malignant transformation. The rate 
of malignant transformation was 7% for all 90 
lesions (10). 


The main conclusions of this study were: 
(i) oral cancer and oral precancerous lesions 
occurred solely among those persons who prac- 
tised tobacco habits in one form or another, 
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and (ii) oral cancer was always preceded by 
some kind of precancerous lesion (10). 


We are left with a perplexing question 
— why do some of these chronic tobacco users 
develop cancer, while others, who use tobacco 
in the same form over a similar duration of 
time, do not? We have postulated that a possi- 
ble answer may lie in the differences in 
patients’ immunological systems, specifically 
the absence of enough active thymus tissue to 
produce an effective T-lymphocyte response to 
overcome the cancer (11). 


At the University of Tennessee, Memphis, 
we studied 30 patients, utilizing medical his- 
tory and computerized tomography (CT) 
scans, to develop a base-line of thymic condi- 
tions, comparing normal controls with head- 
and-neck cancer patients. Our preliminary 
results with five patients with cancer in the 
tonsil, pharynx, larynx or cribriform sinus 
showed that these patients exhibited either 
complete absence or marked reduction of 
thymic tissue on CT scans. This finding, in 
early cancer cases who had received no form of 
therapy at the time of CT scanning, is certainly 
dramatic. This procedure could serve as a pos- 
sible screening mechanism to predict which 
leukoplakias may progress to cancer. However, 
such a procedure is both expensive and 


Table 3 
Clinical diagnosis of 90 oral epithelial dysplastic lesions* 


Clinical diagnosis 


Leukoplakia, homogeneous 
Leukoplakia, nodular 
Submucous fibrosis « 
Lichen planus 

Other lesions” 


No. of Malignant transformation 
cases 

No. % 
38 l 3 
15 3 20 
6 l 17 
6 l 17 
25 — _— 


90 6 7 


Total . 


4Source: ref. (10) 


>Preleukoplakia, leukoplakia ulcerated, atrophic area, leukokeratosis nicotina palati 
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requires the availability of high-grade tech- 


nology (11). 
More often, the pathologist is faced with a 


leukoplakic lesion that may run the gamut 


from epithelial hyperplasia with hyper- 
parakeratosis (Fig. 1) to early dysplastic 
changes (Fig. 2) or marked dysplasia progress- 
ing to carcinoma (Fig. 3). Even with careful 


Cla Fee ce ea 


Fig. 2. Early dysplastic changes 


clinical differentiation and application of the 
acknowledged 12 histopathological criteria for 


Fig. 3. Marked dysplasia progressing to 
carcinoma 


epithelial dysplasia, the pathologist is often left 
to rely on ‘gut feeling’ as to whether a leuko- 
plakic lesion will progress to cancer or not. 


A more promising approach has been 
reported by Reid et al. (12) regarding the corre- 
lation between flow cytometry and histopath- 
ology in detecting patients who are at risk for 
developing adenocarcinoma of the oesophagus. 
His group used flow cytometry and histopath- 
ology to evaluate 317 biopsy specimens from 
64 consecutive patients who were in a cancer 
surveillance programme for Barrett’s oesopha- 
gus. Specimens from 10 patients had aneuploid 
cells, 9 of which demonstrated dysplasia or 
cancer or both. Twenty patients had G2/ 
tetraploid fractions greater than 6%; all of these 
20 specimens were biopsied from patients who 
had cancer or dysplasia or indefinite dysplasia. 
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All patients with dysplasia or adenocarcinoma 
exhibited evidence of genomic instability 
(aneuploidy) or abnormalities of mucosal pro- 
liferation by flow cytometry, even when the 
dysplasia was focal or difficult to recognize his- 
topathologically. The authors concluded that 
flow cytometry is capable of detecting altera- 
tions in DNA content or proliferation, or both, 
which are present at high frequency in 
Barrett’s dysplasia and carcinoma of the 
oesophagus (12). 


MATERIAL AND METHODS 


We have commenced a study to determine if 
flow cytometry and histopathological correla- 
tion can be utilized to predict which oral leuko- 
plakias will progress to carcinoma. 


Biopsy tissue specimens from three leuko- 
plakic lesions in three patients were fixed in 
10% buffered formalin, dehydrated in as- 
cending ethanol concentrations, embedded in 
paraffin blocks, sectioned at 6 Um, and stained 
with haematoxylin and eosin. These tissues 
were removed from the paraffin blocks, minced 
in Hank’s salt solution with gentamicin, pas- 
sed three times through a #40 wire-mesh 
sieve, and stained with propidium iodide 
(which has an affinity for DNA), prior to flow 
cytometry. Flow cytometry was performed on 
a Coulter Profile. Data were collected and ana- 
lysed on an IBM computer with cytologic soft- 
ware (13). 


RESULTS 


Case #1: This patient was a 3l-year old 
white male with a past history of heavy smok- 
ing. He had a 4 x 4 mm painless, white lesion 
around the attached gingiva of the palate. 
Microscopically, the lesion demonstrated hyper- 
parakeratosis and mild epithelial dysplasia in 
the form of hyperchromatic nuclei, variation in 
the nuclear-cytoplasmic ratio, spindle shaped 
nuclei in the basal-cell layer and irregular rete 
peg formation (Fig. 4). 

The flow cytometry analysis is illustrated 
in Figure 5: GO:G1 was 58.6%, Go:M was 
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4.7%, S-phase was 9.4% and the DNA index 
was 1.07. 


Case #2: This 73-year old black female had 
three leukoplakic lesions in the left buccal 
vestibule and left maxillary attached gin- 
giva. She had a long history of snuff use. 
Microscopic examination of a section from the 
buccal vestibule revealed hyperparakeratosis 
with mild epithelial atypia. Section from the 
attached gingiva exhibited epithelial atrophy, 
loss of normal rete peg formation, hyperkerato- 
sis, mild epithelial atypia and chronic inflam- 
matory reaction (Fig. 6). 


The flow cytometry analysis is illustrated 
in Figure 7. The GO:G1 was 69.5%, the Gy:M 
was less than 1%, the S-phase was 0.3% and 
the DNA index was 1.10. 


Case #3: This 65-year old white female pre- 
sented with a gross calculus, covering her max- 
illary and mandibular teeth. She had class III 
periodontitis with enlarged, leukoplakic gingi- 
val tissue surrounding the left mandibular pre- 
molar teeth. She had a past history of cigarette 
smoking. The initial biopsy showed epithe- 
lial hyperplasia with hyperparakeratosis and 
marked epithelial dysplasia in the form of 
hyperchromatic and spindle-shaped nuclei in 


Fig. 4. Hyperparakeratosis 
and mild epithelial 
dysplasia in case | 


the basal-cell layer, variance in the nuclear- 
cytoplasmic ratio, drop-shaped rete pegs and 
abnormal mitotic figures (Fig. 8). 


SCibmrHCTOR = 133F 9: 2068 UTEZ248 =. 


Fig. 5. Flow cytometry analysis of case 1 


Figure 9 depicts the flow cytometry analy- 
sis: GO:G1 was 85%, Go:M is 5.3%, S-phase 
was 8.9%, the hyperdiploid shoulder was 
8.6%, and the DNA index was 1.08. 


A follow-up biopsy of the same area 


exhibited a frank squamous-cell carcinoma 
(Fig. 10). a 


Fig. 7. Flow cytometry 
analysis of case 2 


DISCUSSION 


Aneuploid cells are a reflection of genomic 
instability, which may culminate in cancer. 
G,:M/tetraploid fractions greater than 6% 
and S-phase cells greater than 7% indicate 
aneuploidy (or dysplasia), which should be 
considered suspicious for future malignant 
change. The normal DNA index is BO-(E2); 


Flow cytometry analysis for case ] 
showed a hyperdiploid shoulder with inclusion 
of 27.4% of the cells. As the normal DNA 
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. Epithelial atrophy with 

loss of normal rete pegs, 
hyperkeratosis and mild 
epithelial atypia in 

case 2 


should reflect a 1.0 index, this analysis showed 
a slight increase in DNA among over 27% 
of the cells. The Go:M/tetraploid fraction of 
4.7% was within normal limits. The 9.4% 
S-phase fraction was slightly increased, rela- 
tive to that in other neoplastic tissues, such as 
breast cancer. (An increase in breast cancer of 
a 7% S-phase is considered abnormal.) This 
pattern suggests an evolving abnormal cell line 
with a slight increase in metabolic turnover. 
The patient should be followed closely for any 
future malignant transformation, even though 


236 HAMNER AND SMALLEY 


Fig. 8. Epithelial hyperplasia 
with parakeratosis 
and marked epithelial 
dysplasia in case 3 


SCALEFACTOR = 5: 136K G176-UT FL2 


Fig. 10. Squamous-cell 
carcinoma that 
developed in 
case 3 


the histopathological appearance is not overly 
dysplastic. 


Case 2 demonstrated a hyperdiploid shoul- 
der with inclusion of 30.2% of the cells. The 
DNA index was slightly increased, at 1.10; 
however, the S-phase fraction was very low 
(0.3%). This pattern suggests an evolving 
abnormal cell line with low metabolic 
turnover. 


The flow cytometry picture for case 3 
showed a predominance of diploid cells with a 
superficial hyperdiploid shoulder. The per- 
centage of cells in the superficial hyperdiploid 
shoulder was limited and caused some con- 
fusion initially. The S-phase fraction was 
increased in this tissue (8.9%) relative to 
the pattern for breast cancer. The G2:M/ 
tetraploid fraction was borderline, with upper 
normal limits at 5.3%, and the DNA index was 
slightly elevated, at 1.08. These factors indica- 
ted a very suspicious situation, which was 
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Tobacco control in India: problems and solutions 
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Tobacco control is a subject of worldwide importance. India is the third largest producer of 
tobacco in the world, and the tobacco industry in our country is labour intensive and provides 
employment to millions of people. It also earns the Government much revenue and foreign 
exchange. Tobacco in any form, however, is detrimental to health: about 13% of the estimated five 
million deaths in the adult population can be attributed to tobacco use. A conservative estimate 
of the annual health care costs attributable to tobacco-related diseases exceeds the revenue earned 
from tobacco by Rs. 6850 million (US$ 403 million). The Government of India has initiated sev- 
eral measures to tackle the problem. The Cigarette Act of 1975 stipulates that packets of cigarettes 
and cigarette advertisements display the statutory warning that cigarette smoking is injurious to 
health. Laws prohibit smoking in closed spaces such as cinemas, theatres, buses and on domestic 
flights. Tobacco advertisements are banned in state-controlled media. The National Cancer 
Control Programme launched in 1984, gave high priority to eliminating tobacco-related cancers. 
Unfortunately, these measures are yet to make a significant impact. A comprehensive programme 
is described with the aim of creating a tobacco-free society in the country during the next century. 


INTRODUCTION 


Tobacco appears to be as old as human 
civilization itself. Cultivation of the tobacco 
plant probably dates back 7000 years: tobacco 
seeds were discovered in archaeological exca- 
vations in Mexico and Peru, and the remains 
of permanent settlements built around 3500 
BC showed that tobacco was an important 
article to the inhabitants (1). | 


Documented evidence of tobacco usage 
has been available since the end of the 15th cen- 
tury. In 1499, Indians on Margarita Island, off 
the coast of Venezuela, were observed chewing 
a green herb which was carried in a gourd 
around their necks. It was assumed that the 
green herb, known as tobacco, was chewed 
to quench thirst (2,3). Tobacco chewing ap- 
peared to be widespread in the late 1500s in 
parts of southern America (1); men in Veragua 
(presently Costa Rica) were also seen to be 
chewing a dried herb (2). Tobacco smoking 


was also popular in the 1500s: Columbus ob- 
served American Indians smoking thick bun- 
dles of twisted tobacco leaves wrapped in dried 
palm or maize leaves (4). 


Inhaling of powdered tobacco (snuff) 
seems to have come into vogue much later. 
Snuff was prepared by grinding tobacco leaves 
into a powder with a block and pestle of rose- 
wood (5). The Indians of Brazil were perhaps 
the first to use snuff. In Haiti, it was used as a 
medicine for cleaning nasal passages and as an 
analgesic; Mexican Indians were known to 
have used tobacco powder to heal burns and 
wounds by the year 1519 (3) and also inhaled 
powdered tobacco through a hollow Y-shaped 
piece of cone or pipe called tobago or tobaca (6). 


TOBACCO PRODUCTION AND USAGE 
IN INDIA 


Tobacco is now cultivated and consumed in 
various forms all over the world. India is one 
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of the principal tobacco producing countries, 
ranking next to China and the USA. Tobacco 
is cultivated on an area of over 450 000 ha, 
with an annual production of 450-500 million 
kg, constituting 7.6% of total world production 
in 1987. The average yield per hectare in- 
creased from 750 kg in 1960-61 to 1199 kg in 
1987-88 (7). Increases in the cultivated area, 
production and yield of tobacco leaf per hect- 
are since 1949 are presented in Table 1. From 
1967-68 onwards, the increase in the total area 
under this crop can be seen to be marginal; 
total production and average yield per hectare 
increased by about 2% per annum, which is due 
largely to better cultivation methods. When 
Indian yield is compared with that in Taiwan 
(2692 kg), Japan (2468 kg), Australia (2436 
kg), Canada (2250 kg), the Republic of Korea 
(2210 kg), Pakistan (1774 kg) and Burma 
(1644 kg) (7), it is obvious that our productiv- 
ity is likely to rise further. This implies in- 
creased availability of tobacco in India in the 
years to come. 


Table 1 
All-India compound growth rates (Yo) of area, production 
and yield of tobacco* 
Period Area Production Yield 
x 10° 
1949-64 1.66 2.79 0.96 
1967-85 0.05 215 2a) 


1949-85 0.70 2.16 1.47 


“Source: ref. (7) 


Tobacco is used in various forms in India 
(see paper by Bhonsle e¢ al., this volume). 
Although there are no data on the extent of 
tobacco use on a national basis, reports from 
different parts of the country show that the 
prevalence rates vary from 62 to 82% among 
men and 15 to 67% in women (8). In a study 
supported by the Indian Council of Medi- 
cal Research in Goa, 12% of school children 
were found to be tobacco users (see paper by 
Vaidya et al., this volume); in Bangalore, Delhi, 


Diburgarh, and Ranchi, 56-64% of men over 
20 years of age and 14-43% of women were 
tobacco users. 


TOBACCO ECONOMICS IN INDIA 


Tobacco production is a major industry in 
India. The current gross product value of man- 
ufactured tobacco is estimated to be of the 
order of Rs. 36 000 million (US$ 2117 million). 
Twelve companies with 20 factories manu- 
facture cigarettes in India. In 1987, 75 420 
million cigarettes, 51% of which were filter- 
tipped, were produced in India (7). The ciga- 


‘rette industry is capital-intensive in the orga- 


nized sector, providing direct employment for 
about 20 000 people and indirect employement 
for hundreds of thousands of people. ~ 


The didi industry, which is essentially a 
cottage industry, provides gainful employment 
for more than three million people, mostly in 
rural areas. Annual production of bidis is esti- 
mated to be over 550 000 million pieces. To- 
bacco is used not only for smoking, chewing in 
various forms (see paper by Bhonsle eé¢ al., this 
volume) and as snuff, but also for making sev- 
eral chemicals (see paper by Chari and Rao, 
this volume). 


The excise revenue earned from tobacco is 
second only to that from mineral oils, amount- 
ing to Rs. 15 515 million (US$ 916 million) in 
1986-87 (7). Tobacco products are an impor- 
tant source of foreign exchange earnings in 
India: during 1986-87, Rs. 1711 million (US$ 
101 million) were earned through the export of 
unmanufactured tobacco and of manufactured 
tobacco products like didis, cigarettes, chew- 
ing tobacco, snuff, zarda and scented tobac- 
co. Interestingly, India also imports a limited 
amount of tobacco and tobacco products: in 
1984-85, tobacco products worth Rs. 3.8 mil- 
lion (US$ 22 300) were imported (7). 


NEED FOR TOBACCO CONTROL 


In the past, tobacco use was considered by 
some to be beneficial. In the USA during the 


19th and early 20th centuries, dental snuff was 
used to relieve toothache and neuralgia, to 
cure bleeding gums and scurvy, to preserve 
and whiten teeth and to prevent tooth decay 


(6). 


The use of tobacco has, however, been 
controversial since the beginning. Tobacco 
was prohibited in Japan in 1590; and taxes on 
tobacco were increased by 4000% by King 
James VI of Scotland. In 1633, Sultan Murad 
IV of Turkey declared that the use of tobac- 
co in any form was a capital offense. During 
1613-45, the Czar of Russia prohibited the sale 
of tobacco. A major attitudinal change towards 
tobacco chewing arose from the germ theory of 
infection. In the USA, spitting on the floor and 
into brass cuspidors was considered a source of 
contamination and disease spread, and by the 
1890s public outcry made tobacco chewing a 


socially unacceptable behaviour and it be- . 


came unlawful in most public places (6). Anti- 
spitting laws were passed in New York and 
Philadelphia in 1896 and in Toronto, Canada, 


in 1904 (9). 


In India, the earliest observation of the 
harmful effects of tobacco was made by 
Niblock (10), who observed in 1902 that can- 
cer of the cheek accounted for almost one-third 
of all cancer admissions to a general hospital in 
the State of Madras (presently Tamil Nadu). 
He attributed this to the tobacco chewing 
habit, which was prevalent in that region. In 
1933, a case-control study indicating a link 
between tobacco chewing and oral cancer was 
reported (11). Much later, several epidemio- 
logical studies carried out in the Mainpuri dis- 
trict of Uttar Pradesh demonstrated that the 
earlier the onset of tobacco chewing, the 
greater the risk for oral cancer (12). The asso- 
ciation between tobacco use, oral cancer and 
precancer was also reported from this area 
(13-16). The carcinogenic potential of tobacco 
use has been described in other regions of 
India as well. For example, in the Bombay 
area, bidi smoking was found to carry risks 
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for cancers of the oral cavity, pharynx and 
oesophagus (17,18). A dose-response relation- 
ship between smoking and lung cancer in 
India was also demonstrated (19). Data from 
the National Cancer Registry Project of the 
Indian Council of Medical Research (20) 
showed that 50% of all cancers in men and 
20% of those among women are tobacco- 
related. Furthermore, the annual incidence of 
tobacco-related cancers was estimated to vary 
from 20 to 30 per 100 000 men and 12 to 14 per 
100 000 women. Although the mortality rates 
from these cancers are very high, no effective 
cure is available, but these cancers can be pre- 
vented, simply by avoiding the use of tobacco. 


It was estimated (21) that if a 20% reduc- 
tion in the use of tobacco were to be achiev- 
ed in 1985, as was envisaged, approximately 
48 465 cancer cases could be prevented by 
2000 AD. In terms of cost economics, the dif- 
ference between the cost of treating these can- 
cers and the cost of a primary prevention pro- 
gramme, i.e., the net savings, would be around 
Rs. 265 million (US$ 15.6 million). Further 
estimates indicate that the total annual costs 
for health care (diagnosis and treatment) for 
tobacco-related diseases (cancers, coronary 
heart disease and chronic bronchitis) exceed 
the tobacco revenue by Rs. 6850 millions (US$ 
402.9 million). This is a very conservative es- 
timate, as the cost of establishing essential 
health care facilities and the loss to the Gross 
National Product due to tobacco use (disabil- 
ity, fetal loss/underweight) are not included. 


Other diseases commonly associated with 
tobacco use are chronic bronchitis, emphy- 
sema, ischaemic heart disease, chronic ob- 
structive pulmonary disease and pulmonary 
tuberculosis. A cohort study showed that both 
bidi and cigarette smokers had a three-fold 
greater risk of developing coronary heart dis- 
ease or myocardial infarct than nonsmokers 


(22). 


The harmful effects of tobacco also 
include increased risk of low birthweight, 
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spontaneous abortion, stillbirth and neona- 
tal deaths. An excess rate of stillbirths was 
observed among smokers (50 per 1000 births) 
compared to nonsmokers (17 per 1000 births), 
and babies born to mothers who smoked 
weighed on average 100-200 g less than babies 
born to mothers who did not smoke (23). In 
another study (24), children born to mothers 
who smoked weighed an average of 395 g less 
than those born to nonsmoking mothers (see 
paper by Krishnamurthy, this volume). 


Numerous biochemical investigations on 
tobacco products also confirmed their harmful 
nature. For example, carcinogenic and cocar- 
cinogenic polycyclic aromatic hydrocarbons 
were found in substantial amounts in mishri, 
which is applied to the teeth and gums, and in 
snuff used for inhalation (25). Nicotine, carbon 
monoxide, hydrogen cyanide, volatile phenols, 
polycyclic aromatic hydrocarbons, acrolein 
and acetaldehyde contribute to the toxicity/ 
carcinogenicity of tobacco smoke (26). Betel 
quid also contains several carcinogenic sub- 
stances (see paper by Hoffmann ¢ al., on 
smokeless tobacco, this volume). These find- 
ings indicate unequivocally that tobacco con- 
sumption in any form is a substantial health 
hazard. 


It is estimated that at least 630 000 deaths 
among people aged 15 years and above in 
India are directly attributable to tobacco use; 
this forms 23% of the total deaths among men 
and 4% among women (8). 


The tobacco industry spends Rs. 2682 
(US$ 102) per ha, amounting to Rs. 1200 mil- 
lions (US$ 70.6 million) per annum in curing the 
tobacco. The major share of this, which is on 
fuel, is Rs. 1598 (US$ 94) per ha, totalling 
Rs. 703 million (US$ 41.3 million) per annum 
(7). These figures indicate that since the to- 
bacco industry requires considerable energy 
resources for curing, it is also responsible to 
some extent for deforestation in the country, 
which will lead to ecological imbalance in the 
years to come. 


PROBLEMS AND POSSIBLE 
SOLUTIONS FOR TOBACCO 
CONTROL 


Possible tobacco control measures can be split 
broadly into (i) sociobehavioural aspects; (ii) 
pharmacological and psychological aspects; 
(iii) economic losses and gains; and (iv) politi- 
cal will. 


Sociobehavioural aspects: Every effort should 
be made to make tobacco use an antisocial 
habit, be it at home, at work, in public places 
or at social gatherings. Some state govern- 
ments in India — for example, those of West 
Bengal, Tamil Nadu, Kerala, Karnataka, 
Maharashtra and Gujarat — have promul- 
gated laws prohibiting smoking in enclosed 
areas, such as cinemas, buses, educational 
institutes and hospitals. Smoking is prohibited 
currently on all domestic flights of Indian 
Airlines. Any advertisement or even mention 
of tobacco is banned on the broadcasts of All- 
India Radio. 


To achieve the aim of a tobacco-free soci- 
ety, environmental situations must be created 
in which nonsmokers are given preference over 
smokers. In order to achieve this, many grad- 
ual and carefully designed steps will have to be 
undertaken. For instance, antitobacco educa- 
tion, focused on young nonusers through an 
extensive, persuasive Campaign would be an 
important step in that direction. Use of the 
mass media, voluntary agencies, women’s 
organizations, educational institutions, reli- 
gious organizations, shrines, no-tobacco days 
for users and traders, and messages from 
health-related institutions should be explored. 
Periodic cross-sectional assessment to measure 
the impact of such educational programmes 
would be essential in order to make the mid- 
course corrections. 


Pharmacological and psychological aspects: 
Termination of nicotine ingestion, even after 
intake of small quantities (daily dose, 0.002 
mg/kg body weight), produced behaviour- 
al patterns associated with aggressiveness, 


hostility and irritability (28). Thus, nicotine 
acts as a reinforcing agent in tobacco smok- 
ing. The nicotine withdrawal syndrome, which 
includes sleep disturbances, changes in brain 
wave-pattern, fall in pulse rate and blood pres- 
sure, anxiety, nervousness and fatigue, con- 
tributes to the difficulty in giving up tobacco. 


Counselling centres for quitting the to- 
bacco habit, comprising psychological sup- 
port to tobacco users, would be necessary. In 
some situations, the focus could be on mitiga- 
tion rather than on elimination. People con- 
tinue to smoke because of dependency due to 
cognitive helplessness: research must therefore 
be undertaken to find ways to satisfy their 
psychological and pharmacological needs. Non- 
smokers’ rights in the face of the dangers of 
passive smoking are another important social 
issue. In a large proportion of people, initiation 
into alcohol and drug abuse starts after to- 
bacco use (28). 


Economic aspects: As discussed above, to- 
bacco contributes to both the negative and 
positive aspects of the country’s economy, but 
the losses to the economy far outweigh the 
gains. Unfortunately, this fact is still not well 
known and should be proven with sound data. 
While the gains are clear, in the form of 
employment generated by tobacco-related 
activities and revenue and foreign exchange 
earnings, the losses occur in the form of costs 
incurred in providing health care for people 
with tobacco-related diseases due to loss of 
productivity caused by decreased efficiency, 
disability and premature death. The use of 
wood in tobacco curing, resulting in environ- 
mental degradation and soil erosion, also has 
serious economic implications. 


A conservative estimate, based on the 
impressions of a number of clinicians, of the 
cost of treatment of three major tobacco- 
related diseases, namely, cancers, heart dis- 
eases and bronchitis, is that it costs the govern- 
ment about Rs. 24 190 million (US$ 1422.8 
million) annually, which is Rs. 6850 million 
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(US$ 402.9 million) more than the revenue 
and foreign exchange provided by tobacco to 
the Government. As mentioned earlier, these 
estimates do not include the cost of diagnosis 
and treatment of other diseases and disorders 
or the cost of establishing health care facilities 
such as radiotherapy units and computerized 
tomography scanners. 


Experience all over the world has shown 
that a gradual price rise is an effective means of 
reducing the smoking habit. Thus, a gradual 
increase in the prices of all tobacco products in 
the country would be the right approach. 


Political will: A necessary ingredient for the 
success of any national programme is political 
and administrative support. Politicians and 
administrators must be convinced of the mag- 
nitude of tobacco-related problems, so that 
they will promulgate and strictly enforce any 
legislation directed towards tobacco control. 
Politicians can also act as leaders for anti- 
tobacco programmes, and this increases their 
chances of success. The political will can be 
stimulated by close interaction between scien- 
tists (health, agriculture, industry), politicians 
and administrators. 


EFFORTS OF THE GOVERNMENT 
OF INDIA TOWARDS TOBACCO 
CONTROL 


Realizing the magnitude of health problems 
associated with tobacco usage, the Govern- 
ment promulgated The Cigarette Act, 1975 
(regulation of production, supply and distribu- 
tion), which requires that all manufacturers or 
persons trading in cigarettes display promi- 
nently a statutory warning, ‘Cigarette smoking 
is injurious to health’, on all cartons and pack- 
ets of cigarettes that are put on sale. This, how- 
ever, made no significant dent in the smoking 
habit; because (i) the statutory warning is lim- 
ited to cigarettes, which are consumed much 
less than bidis, which are cheaper and more 
harmful; and (ii) the printed warning can be 
read only by literates. 
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It has been suggested that, in view of the 
diverse forms of tobacco use, (i) the statutory 
warning be extended to other tobacco prod- 
ucts; (ii) the warning be printed in local lan- 
guages; and (iii) the warning made more effec- 
tive by a pictorial depiction, for instance, in the 
form of a skull-and-crossed-bones. The print- 
ing of more direct messages like “Tobacco can 
cause cancers and heart diseases’ in local lan- 
guages might also be useful. Printing the tar 
and nicotine levels on packets and cartons of 
all tobacco products and fixing the maximum 
permissible limits of these toxins for all tobac- 
co products should also be made mandatory. 
High levels of taxation should be placed on 
high-tar, high-nicotine tobacco products. Both 
cigarettes and bidis should be required by law 
to have effective filters. 


On the recommendations of the Luthra- 
Bisht Committee in 1984, a national cancer 
control programme was formulated, which 
gave impetus to the antitobacco cause. Noting 
that tobacco-related cancers account for about 
one-third of all cancers in the country, primary 
prevention of tobacco-related cancers consti- 
tuted a major objective of this programme. 
Accordingly, the National Cancer Control 
Board and state cancer control boards have 
given high priority to antitobacco educational 
programmes for primary prevention of to- 
bacco-related cancers. To date, 17 states and 
union territories in the country have consti- 
tuted such cancer control boards. 


Monitoring and controlling scenes that 
glamourize smoking in films, Doordarshan 
(television) programmes and road-side adver- 
tisements constitute another important con- 
trol measure. As described earlier, a complete 
ban on tobacco advertisements in government 
media exists, and smoking is prohibited on 
domestic flights. 


It is realized, however, that such govern- 
mental steps, although commendable, are not 
sufficient to make an impressionable dent on 
the tobacco habit of the community: it is 


necessary to have a comprehensive programme 
for tobacco control. The main planks of such 
a comprehensive programme should com- 
prise tougher antitobacco legislation, a gradual 
price rise on tobacco, changes in agricultural 
practices to replace tobacco by other crops, 
finding alternative uses of tobacco, modifying 
tobacco products to make them less harmful 
and an aggressive health education campaign 
to wean people away from tobacco. Other 
steps that the Government should initiate 
urgently are: protection of nonsmokers in pub- 
lic places from passive smoking; banning 
tobacco advertisements in all public places; 
making it unlawful to sell tobacco items to peo- 
ple below the age of 18; sale of cigarettes and 
bidis in packets, as opposed to selling them sin- 
gly; prohibition of the sale of tobacco in and 
around educational, health and religious insti- 
tutions; and a ban on tobacco imports. 


OPERATIONAL RESEARCH ON AN 
ANTITOBACCO PROGRAMME 


The experience all over the world is that 
antitobacco education is an effective means of 
stopping or curtailing tobacco use. Although 
such efforts have to be targeted at users as well 
as nonusers of tobacco, the most profitable 
target group is the young nonuser. An inter- 
vention study by the Tata Institute of Fun- 
damental Research, Bombay, showed that 
9-17% of people stopped tobacco use and 
20-49% reduced their habit substantially after 
five years of health education (27). The Indian 
Council of Medical Research initiated a 
multicentre study in Bangalore, Goa, Agra and 
Trivandrum, utilizing the existing health infra- 
structure. Workers at the Goa centre are also 
studying the use of school children as a means 
of changing tobacco habits in a community. 


All-India Radio, in collaboration with the 
Indian Council of Medical Research, will soon 
initiate an educational programme on the haz- 
ards of tobacco, drugs and alcohol. This pro- 
gramme (Radio Date) will be broadcast in 17 


regional languages, as a weekly serial with 28 
episodes, by all of the 104 broadcasting sta- 
tions, focusing on the rural community aged 10 
years and over. 


RESEARCH PRIORITIES 


Operational research for antitobacco commu- 
nity education must be strengthened, and var- 
ious agencies can be used for this purpose. A 
single approach will not be suitable for all pop- 
ulation groups, but packages for different areas 
of the country could be devised and imple- 
mented. Research on tobacco usage would 
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Control strategies for tobacco-related cancers 
in Kerala, India 


M. KRISHNAN Nair, B. MATHEW, R. SANKARANARAYANAN AND R. WESLEY 


Regional Cancer Centre, Trivandrum, India 


Various cancer control activities undertaken by the Regional Cancer Centre, Trivandrum, 
Kerala, India, include a novel method of utilizing the services of National Service Scheme volun- 
teers, primary health care workers, social workers and unemployed youth in both primary and 
secondary prevention of cancer. These approaches were found to be effective. 


INTRODUCTION 


Cancer control implies a broad spectrum of 
activities aimed at primary prevention, reduc- 
tion in morbidity and mortality and rehabilita- 
tion. The basis for cancer control is research in 
basic sciences, cancer epidemiology, diagnos- 
tics, clinical oncology, social sciences, rehabili- 
tation, health care organization and health 
delivery. Many countries have formulated can- 
cer control policies consistent with their needs 
and priorities (1), and India is one of them 
(2). Tobacco-related cancers constitute 50-55% 
of cancers among men and 20-25% among 
women in India (3,4). Accordingly, in the 
National Cancer Control plan, primary pre- 
vention formed an important objective. In con- 
sonance with this objective, the State of Kerala 
on the south-western coast of India has formu- 
lated its own cancer control programmes (5). 
This paper gives an overview of the activities 
conducted by the Regional Cancer Centre 
(RCC), which is a major cancer treatment cen- 
tre in the State. 


CANCER IN KERALA 

Data from the RCC show that every year 
15 000 new cancer cases occur in the State 
(4). Of these, 17% among men and 11% 
among women are oral cancers. Other common 


cancers among men include cancers of the lung 
(11.5%), oesophagus (5.8%) and larynx and 
pharynx together (7%). Among women, the 
common cancers include those of the uterine 
cervix (25%) and breast (17%). 


CONTROL STRATEGIES IN KERALA 


To facilitate the planning of control strategies, 
the following data were collected: (i) the pat- 
tern of tobacco usage in the community; (ii) 
knowledge, attitude and perception of the gen- 
eral population; (iii) referral pattern; (iv) inci- 
dence rates of various cancers; (v) clinical 
extent of cancer at first presentation; and 
(vi) proportion of cases receiving radical 
treatment. 


Several measures are being implemented 
in the State, but the major emphasis is on 
primary prevention, with an interdisciplinary 
approach utilizing health care delivery agen- 
cies and voluntary organizations. The vari- 
ous activities can be summarized as follows: 
Primary prevention involves surveys of to- 
bacco use and of knowledge, attitude and 
perception, cancer registration, health educa- 
tion, tobacco cessation clinics, chemopre- 
vention and legislation. Secondary preven- 
tion consists of utilization of primary health 
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workers, volunteers to the National Service 
Scheme and unemployed youth, cancer detec- 
tion camps and peripheral centres for early 
detection of cancer. Tertiary prevention in- 
volves therapeutic intervention, surgical recon- 
struction, clinical trials, pain clinics and psy- 
chosocial surveys of morbidity. 


Primary prevention: 


Tobacco surveys: Information on the prevalence 
of tobacco use is important for planning con- 
trol measures and was obtained from different 
parts of the State. For example, 13 000 people 
in the south were interviewed by health and 
social workers. These individuals represented 
a 10% sample of the.278 census enumeration 
blocks in each of which the entire population 
was enumerated for tobacco habits. In central 
Kerala, unemployed youth collected this infor- 
mation from 11 420 people; in Kottayam, all 
individuals over the age of 21 were screened 
by National Service Scheme volunteers with 
regard to their tobacco habits and alcohol con- 
sumption, as part of an oral cancer screening 
programme. 


Tobacco smoking by itself or with chew- 
ing was common (46%) among men; only 9% 
were exclusively chewers. An overwhelming 
proportion (92%) of women in this group did 
not use tobacco. Compared to data avail- 
able from other sources, these prevalences 
are rather different. Information on alcohol 
consumption was also collected from these 
individuals. 


Surveys of knowledge, attitude and perception: 
Table 1 summarizes information collected on 
knowledge, awareness and perception about 
cancer among 600 individuals by hospital 
social workers. A high level of awareness was 
observed about cancer in general, about warn- 
ing signals and about the risk factors for oral 
cancer. The knowledge of medical students 
was monitored in another survey, and such 
information is now being obtained from physi- 
cians and surgeons. 


Table 1 


Awareness about cancer among 600 individuals in Kerala 


Criteria Percent 

Heard about cancer 100 

Aware about at least one or more risk 67 
factors for oral cancer 

Aware about at least one or more risk 28 
factors for lung cancer 

Aware about at least one or more of the 75 
seven warning signals of cancer 

Aware about at least one or more 65 


common Cancers 


Cancer registration: Since 1982, a hospital- 
based cancer registry has been functioning at 
the RCC, which is the only cancer treatment 
centre in southern Kerala. Data from this 
source is used to compute the minimal inci- 
dence rates of different cancers in order to 
study their trends. Information on referral 
practices, the clinical extent of cancers at pres- 
entation, treatment modalities and prognosis is 
also available from the registry. 


Health education: Helping people to avoid 
tobacco use is accorded high priority in the 
cancer control programme. With that view, 
various health educational programmes are 
being undertaken at the Community Oncology 
Centre of the RCC. Electronics and the press 
are being used to disseminate information 
about tobacco related-cancers to the public. 
Further, audiovisual programmes on cancer 
are being shown during cancer detection camps 
in various parts of the state. School children 
will be educated on the harmful effects of 
tobacco and will be used later to spread the 
messages. Suitable material to be included in 
the school curriculum is being developed. As 
part of self-help measures, pamphlets on exam- 
ining one’s own mouth are distributed period- 
ically, so that they will reach a large num- 
ber of households. The various health edu- 
cation measures thus comprise (i) school- 
based intervention, (ii) self-help strategies, (iii) 
mass media approaches, (iv) community-based 


intervention and (v) intervention § specially 
directed to high-risk populations. 


Tobacco cessation clinics: Quitting the use of 
tobacco is complex and requires continuous 
support from various sources. Thus, tobacco 
cessation programmes should include health 
education, motivation and psychological, so- 
cial, family and sometimes pharmacological 
support in order to bring attitudinal changes 
and modification of behaviour. Implemen- 
tation of these programmes, therefore, must 
be multidisciplinary, involving clinicians, psy- 
chologists, sociologists and family support in 
a suitable environment. We envisage conduct- 
ing tobacco cessation clinics incorporating 
the necessary infrastructure, especially for 
heavy tobacco users. The reasons for the high 
level of health awareness among some individ- 
uals may be applicable for primary prevention 
in others. We will therefore collect this infor- 
mation from a sample of the 100 000 individu- 
als who registered themselves in the Kerala 
government scheme ‘Cancer care for life’. 


Chemoprevention: Chemoprevention is a 
major experimental activity for the control of 
oral cancer and precancer at the RCC, which 
is being conducted in collaboration with the 
British Columbia Cancer Research Centre, 
Vancouver, Canada. The main objective is to 
determine whether micronutrients can lower 
the risk of cancer by preventing or reverting 
the process of carcinogenesis. The feasibility 
of using micronucleated cells as intermediate 
endpoints is being evaluated. {3-carotene and 
vitamin A intake appear to result in higher 
rates of regression of leukoplakia among heavy 
chewers, smokers and alcohol users (6-8). The 
optimal doses, spacing and maintenance of 
these vitamins were also determined. Chem- 
opreventive agents are believed to act even 
with the continued action of etiological factors; 
however, whether these agents really reduce 
the risk for cancer is yet to be determined from 
long-term follow-up studies. At this stage, the 
emphasis is on clinical trial; we hope to trans- 
late the experiences gained from these studies 
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into a full-scale chemopreventive intervention 
trial. 


Secondary prevention: 


Use of primary health workers for early detection of 
oral cancer: Studies conducted in Sri Lanka (9) 
and in the Ernakulam district of Kerala (10) 
demonstrated that primary health care work- 
ers can be used in oral cancer detection pro- 
grammes. A similar study is in progress in the 
northern part of Trivandrum district: primary 
health care workers in six primary health cen- 
tres were trained by the RCC to identify people 
at risk and to examine their mouths to detect 
oral cancer and precancerous lesions. An area 
covered by primary health care workers in the 
southern part of the Trivandrum district has 
been selected as the control area. It is proposed 
to compare the numbers of oral cancer cases 
arriving from these two areas to evaluate 
whether early detection has been achieved in 
the study area. 


Use of unemployed youths for early detection 
of cancers: Some 92 unemployed youths belong- 
ing to a community of 14 000 persons were 
informed about the seven warning signals of 
cancer and were briefly trained to examine the 
oral cavities of high-risk persons. These youths 
then screened 13 959 people from that commu- 
nity and identified 397 high-risk individuals. 
While examining the individuals, they also dis- 
seminated information on the seven warning 
signals. People who thought they might have 
cancer on the basis of these signals and people 
found by the unemployed youths to have a sus- 
picious oral lesion were advised to consult 
physicians. Employing this method, nine can- 
cers, of which four were buccal cancers, and 
169 precancerous lesions and conditions were 
detected, vindicating the feasibility of using 
such young persons in oral cancer detection 
programmes. 


Use of National Service Scheme volunteers: ‘The 
National Service Scheme is a voluntary stu- 
dent organization which is involved in various 
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developmental programmes in the community. 
The organization has different levels of leader- 
ship and implements many socially relevant 
schemes, such as teaching, hygiene and immu- 
nization, in the community. For the present 
purpose, volunteers were instructed about the 
seven warning signals of cancer and were also 
trained to conduct oral examinations. They 
have screened 4041 persons so far, and de- 
tected 15 oral cancers, 12 in clinical stages | 
and 2 and three in stages 3 and 4; they also 
found 92 precancerous lesions and conditions, 
which were confirmed by physicians. Thus, the 
strategy of using National Service Scheme vol- 
unteers was found to be fruitful, and they are 
now being used regularly in screening pro- 
grammes in Kottayam. 


Early detection centres and cancer detection cam- 
paigns: Two peripheral centres for early detec- 
tion of cancer were established in Ernakulam 
and Palghat by the RCC in collaboration with 
the Kerala State Health Services Department. 
The main purpose of these peripheral units is 
to provide diagnostic services for cancers of the 
head and neck, breast and uterine cervix (11). 
The units also organize regular cancer detec- 
tion campaigns in the community in order to 
examine high-risk individuals and to follow-up 
cases of precancer. 


Tertiary prevention: 


Tertiary prevention encompasses reconstruc- 
tion, rehabilitation and pain control therapy. 
In order to provide optimal treatment and 
minimal loss of structure, a combined ap- 
proach consisting of surgery, radiation and 
chemotheraphy is used for treating cancer at 
the RCC. Regular programmes propagate this 
approach to other centres in Kerala. 
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Self-help smoking cessation materials can be used for a variety of target populations by virtue of 
special language, cultural and other types of tailoring, and can also be combined with more inten- 
sive intervention components as desired. Large numbers of people can be reached, and materials 
can be distributed using the mail system or personal contact. In Los Angeles, we have developed 
a number of different self-help programmes for registered nurses, pregnant women, patients with 
newly diagnosed squamous-cell carcinomas of the head-and-neck, and women members of a pre- 
paid health plan who were not volunteering to stop smoking. Our experiments with the self-help 
format have shown promise in terms of the outcome evaluations. Results for the study involving 
registered nurses showed approximately a 20% quit rate at one-year follow-up. Other studies have 


just been completed or are in progress. 


INTRODUCTION 


Over the past 20-30 years, a vast body of 
experience has been accumulated with a vari- 
ety of approaches for helping people to stop 
smoking. These include: (i) group or clinic 
programmes, usually with an educational 
and/or behavioural modification approach; 
(ii) individual treatment, which might feature 
psychotherapy, behavioural modification or 
hypnosis; (iii) health care provider interven- 
tions, with routine counselling and/or more in- 
tensive methods; (iv) information disseminat- 
ed by the mass media; (v) pharmacological 
agents, including nicotine chewing gum and 
other prescription medications and; (vi) self- 
help approaches (1,2). The latter encompass 
a variety of books, manuals and other types 
of aids to quitting, which might include 
audio- and videotapes, hand-held computers, 
non-prescription medications and filters and 
cigarette substitutes. 


In the USA, survey data have shown 
that most persons prefer to stop smoking on 
their own without formal assistance or pro- 
gramme attendance, and that over 90% of suc- 
cessful ex-smokers stopped by _ themselves 
(3-5). The median quit rates for self-help pro- 
grammes are approximately 14-20% after one 
year, which is somewhat lower than for group 
or intensive treatment programmes (1,3). 
However, given the preference of smokers for 
self-quitting and the estimated number of 
adult smokers in the US population today (40 
million), the appeal of self-help programmes is 
great from a public health perspective. Glynn 
et al. (6) summarized the essential elements 
of self-help/minimal intervention strategies 
for smoking cessation. The public health 
approach focuses on all smokers, seeks to 
establish a cultural norm of nonsmoking with a 
long-term and sustained time frame, proposes 
to utilize a range of intervention options from 


256 GrRITz 


which people can select, and is evaluated via 
temporal changes in the population prevalence 
of smoking. 


One of the great appeals of self-help smok- 
ing cessation materials is that they can be used 
for a variety of target populations by virtue of 
special language, cultural and other types of 
tailoring and can be combined with more 
intensive intervention components, as needed. 
Large numbers of people can be reached, and 
the materials can be distributed using the mail 
system or personal contact. Table | shows the 
recommendations from a consensus document 
for essential elements of self-help/minimal 
intervention strategies. 


Table 1 


Essential elements of self-help/minimal intervention 
strategies of smoking cessation* 


1. Intervention efforts should focus on increasing 
smokers’ motivations to make serious attempts 
to quit 

2. Delivery of programmes be broadened to in- 
clude all smokers 

3. Programmes be targeted to stages of cessation 
and specific populations 

4. All programmes include: 

a. elements focused on health and social con- 
sequences of smoking, and 

b. strategies and exercises aimed at quitting, 
maintenance of nonsmoking, relapse pre- 
vention and recycling 

5. Materials and programmes be made widely 
available rather than ‘fine tuning’ existing pro- 
grammes or developing new ones 

6. Programmes make use of specific adjunctive 
strategies 


“Source: ref. (6) 


In Los Angeles, we have studied the pro- 
cess of unaided smoking cessation and have 
also developed and tested self-help program- 
mes for various populations, such as regis- 
tered nurses, women members of a pre-paid 
health plan who were not volunteering to stop 
smoking, patients with newly diagnosed 


squamous-cell carcinomas of the head-and- 
neck, and persons from racial/ethnic minority 
groups, many of whom are socioeconomically 
disadvantaged. In each of these self-help pro- 
grammes, the written materials contained the 
same core of information necessary to stop 
smoking and remain abstinent. Additionally, 
special portions of the contents and the style in 
which the materials were written addressed the 
salient needs and concerns of each target pop- 
ulation; the level of literacy assumed varied 
according to the population. 


The self-help programmes further differed 
in terms of the components that supplemented 
the written materials. The two extremes en- 
compassed a series of six booklets mailed to 
women health plan members at home with no 
personal intervention, and personalized cessa- 
tion counselling given by doctors or dentists, 
accompanied by the materials, contracts for 
date of quitting, reminder postcards and fur- 
ther booster sessions of counselling by health 
care providers over a six-month period. 


Our experiments with the self-help format 
have shown promise in terms of outcome, com- 
parable to published data from a variety of 
unaided and self-help trials, which showed 
median one-year point prevalence cessation 
rates of 14-20% (1,3). Results have been pub- 
lished from our study of unaided smoking ces- 
sation and from the study involving registered 
nurses; other studies have just been completed 
or are in progress. 


The remainder of this paper reviews the 
research and findings in self-help smoking ces- 
sation that was undertaken by the UCLA 
Division of Cancer Control and discusses 
advantages as well as potential problems and 
disadvantages. Table 2 summarizes compara- 
tive data for the various study samples. 


UNAIDED SMOKING CESSATION 


As part of our research on self-quitting, we 
conducted a study of 554 people who had set 
either the ‘Great American Smokeout’ or ‘New 
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Table 2 
Summary of the results of UCLA unaided and self-help smoking cessation studies: description of study samples and outcomes 


Unaided 
(n=554) 
Demographics 
Age (years) 41.4 
Sex 
Male 44% 
Female 56% 
Smoking history/dosage 
Cigarettes per day 
Current 22:7 
Heaviest 83.2 
Years smoked 22.8 
Fagerstrom tolerance scale 5.8 
Self-reported addiction (5-point 4.5 
scale) 
Desire to quit (5-point scale) 4.6 
Confidence in remaining abstinent 3.8 
(5-point scale) 
Outcome — 12 months 
Ever quit 79% 
Point-prevalence quit 25% 
Continuous abstinence 11% 


* Question not asked 
*Study in progress; data not available 


Year’s Day’ as target dates for permanent ces- 
sation and who intended to quit without form- 
alized external aid (7). The ‘Smokeout’ is an 
annual 24 h, nationwide quitting event which 
is sponsored by the American Cancer Society, 
and ‘New Year’s Day’ is a popular time for 
Americans to ‘resolve’ to give up bad habits. 
We enrolled all subjects prior to their target 
quit date and then interviewed them periodi- 
cally by telephone for one year. Reports of 
smoking abstinence were checked with confed- 
erates — persons whose name and telephone 
number were supplied by subjects; 92% of 


Study sample (means or percents) 


Nurses Health Head-and-neck 
(n= 149) maintenance cancer 
organization patients 
members (n=109) 
(1396) 
S77 38.4 57.3 
6% 0% 71.6% 
94% 100% 28.4% 
19.6 19.2 23.4 
—* —* 33.1 
19.3 19.3 39.0 
4.9 —* —* 
4.4 4.4 4.3 
3.2 a, 4.2 
(4-point scale) 
2.8 2.4 4.0 (current) 
(4-point scale) 4.8 (former) 
57% 54.4% —* 
19.5% 15.2% —* 
12.7% 4.2% —* 


reports of abstinence were confirmed, 2% were 
disputed, and 6% were unknown. 

The mean age of the cohort was 41.4£13.5 
years, and 44% were male. Our subjects 
smoked a mean of 22.7+11.1 cigarettes per day 
and were slightly heavier smokers than the 
general population. On a five-point scale, their 
self-reported level of addiction was 4.5+1.0. 
The mean Fagerstrom tolerance score was 
5.8+2.1 on an 11-point scale (8). What was 
very impressive about these subjects was their 
motivation to quit, their self-confidence in 
their ability (self-efficacy) and their readiness 
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(stage of change). On a five-point scale (1 =not 
at all; 5=very much), the mean level of moti- 
vation was 4.6+0.6, the mean level of con- 
fidence about stopping was 3.7+1.0, and the 
mean level of confidence about staying off was 
3.8+1.0. Furthermore, according to the stages 
of change model of Prochaska and DiClemente 
(9), all subjects were in the contemplation 
stage; 58% were ‘contemplators-ready-for- 
action’, having made an effort to quit in the 
preceding year. 


The results from this study are extraordi- 
nary and, in fact, comprised the highest quit- 
ting rates reported in 10 prospective trials of 
self-quitting in the overview given by Cohen 
et al. (3). The point-prevalence smoking cessa- 
tion rate at one year was 25.1%, and the con- 
tinuous abstinence rate was 10.6%. Overall, 
79% of the subjects succeeded in quitting for 
48 h or longer, although 68% of these had 
relapsed by the end of the year. Continuous 
abstainers were lighter smokers, less addicted, 
more aware of the health risks associated with 
smoking, more highly motivated to stop, more 
confident of their ability to do so, and more 
committed to quitting than other subjects. 
While many of these descriptors of the most 
successful. subjects are those commonly iden- 
tified from formal treatment programmes 
(10-12), the key element may be the stage of 
change variable. 


SMOKING CESSATION BY 
REGISTERED NURSES 


The first population for which we chose to 
design a tailored self-help smoking cessation 
programme was registered nurses, health pro- 
fessionals with a notoriously high smoking 
prevalence in 1976 (39%, compared to 25% 
for physicians, dentists and pharmacists) (13). 
By 1985, the prevalence among the nurses 
had declined to 23% (14), but concern still 
remained with regard to the teaching, ex- 
emplar and role model functions of nurses, 
the even lower smoking rates of physicians 
(10% or less), and the continuation of nurses’ 


smoking in health care settings amid circum- 
stances that logically mitigate against it. 


Thus we selected registered nurses be- 
cause of their high-risk smoking profile, their 
predominantly female membership, the social 
convention that seemed to support their con- 
tinued smoking and their complex work envi- 
ronments. The self-help intervention had two 
components — printed manuals and a sup- 
portive environment at work (15). We select- 
ed the American Lung Association cessation 


manuals — ‘Freedom From Smoking (quit- 
ting)’ and ‘A Lifetime of Freedom From 
Smoking (maintenance)’ — which were con- 


sidered the best. We also held focus groups and 
developed three specialized manuals based on 
the most prominent concerns of nurses about 
stopping smoking: taking a break at work, uti- 
lizing social support (buddies), and managing 
weight. The four-month worksite component 
of the intervention consisted of buttons with 
the programme logo, ‘Make the Break’, post- 
ers, newsletters and a ‘Great Nurses Smokeout 
Day’ event. The latter was timed to correspond 
to the target date for quitting in the manual 
and featured a booth set up in the cafeteria at 
which carbon monoxide testing in breath, a 
videotape of women discussing quitting smok- 
ing and additional written information were 
available. 


We recruited 164 registered nurses and 48 
other staff at 15 hospitals in the greater Los 
Angeles area which represented 58% of those 
who initially returned the recruitment flyer. 
After dropping late enrollees, we were left with 
a sample size of 149. All nurses received the 
intervention, and we utilized an uncontrolled, 
pre-test/post-test design. 


Enrollment meetings were scheduled at 
each hospital at (multiple) times convenient 
for nurses who were working with a variety of 
schedules. Each nurse filled out a base-line 
questionnaire and received the printed materi- 
als and buttons. Thereafter, nurses were fol- 
lowed by telephone interview for one year. 


Worksite visits were scheduled to collect saliva 
samples in order to validate smoking absti- 
nence (92% agreement). This population 
would be extremely difficult to approach 
within group programmes, given the diversity 
of work circumstances in hospital settings. 


As with our unaided sample, enrollees 
constituted a higher proportion of heavier 
smokers than the general population; they 
smoked a mean of 19.6+9.7 cigarettes per day, 
had a self-reported addiction of cigarettes of 
4.4+0.9, and a Fagerstrom tolerance scale 
score of 4.9+1.9. On four-point scales, motiva- 
tion to quit was 3.2+0.7, self-confidence in 
quitting was 2.8+0.8 and confidence about 
maintaining abstinence was 2.8+0.9. Their 
mean age was 37.7+8.4, and 94% were female. 


Results showed that 57% of subjects had 
quit for 48 h or longer and 75.3% of these had 
relapsed by the end of the year. At 12 months, 
the point-prevalence abstinence rate was 
19.5%, and the continuous abstinence rate was 
12.7% — both very respectable by self-help 
standards (3). Predictors of 12-month point- 
prevalence abstinence included daily con- 
sumption (negative), use of the American 
Lung Association maintenance manual and 
two attitude items related to nursing (stress 
arising from working with dying patients and 
stress arising from physician opposition to 
upgrading nursing service (negative)). It is 
interesting that only 52% of the nurses 
reported using the cessation manual, 20% the 
maintenance manual and 22-25% each of the 
three specialized manuals. Nurses who did use 
the materials rated them positively, 63-95% 
responding ‘very’ or ‘somewhat’ helpful. Thus, 
programme enrollment, even by volunteers, 
guarantees neither a serious attempt to quit 
nor use of programme materials, no matter 
how well they are tailored to participants’ 
needs. 


The results of this study are quite promis- 
ing, and the programme was turned over to the 
American Cancer Society and presented in a 
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number of workshops (15). Unfortunately, a 
controlled evaluation proved unfeasible, and 
we cannot make further assumptions about the 
efficacy of the programme. 


SMOKING CESSATION IN FEMALE 
MEMBERS OF A HEALTH 
MAINTENANCE ORGANIZATION 


We have recently completed a study of tar- 
geted self-help materials designed for a non- 
volunteer population of women (16), all of 
whom are members of a large southern 
California health maintenance organization, a 
prepaid type of health care plan. This study 
again, focused on women, but we were inter- 
ested in the public health issue of whether 
unsolicited smoking cessation materials would 
produce a shift in the population prevalence of 
smoking in a group probably composed of a 
much higher percentage of precontemplators 
than the usual volunteer sample. This study 
presaged the consensus recommendations, as 
well. 


We enrolled 1410 women who were daily 
smokers in this ‘UCLA Preventive Health 
Behaviour Study’, in which they agreed to be 
interviewed periodically by telephone over an 
18-month period about a variety of preventive 
health behaviours, including diet, exercise, 
seat belt use, alcohol consumption, stress and 
smoking. These subjects were identified 
through a routine needs’ assessment telephone 
interview of 15004 female members of the 
health plan. Twenty percent were smokers, 
who were invited to participate in the study, 
although they were unaware of this selection 
factor. Less than half of these women com- 
pleted enrollment by returning the base-line 
questionnaire; 1410 women were randomized 
into intervention (self-help) and _ control 
groups. After deleting 14 ineligible cases, the 
final sample for analysis contained 1396 sub- 
jects. All subjects who completed the five 
follow-up telephone interviews were paid US$ 
80. In addition, subjects who reported smoking 
abstinence at any of the telephone follow-ups 
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were paid US$ 20 per visit, at which a variety 
of noninvasive health measurements were 
made, including height, weight, blood pres- 
sure, pulse rate and respiratory peak flow. A 
saliva sample was taken to validate self-reports 
of abstinence; at 12 months, the validation rate 
was 81%. 


The intervention consisted of six booklets, 
mailed sequentially on a weekly basis from the 
health maintenance organization, and in no 
way were they identified as connected with 
UCLA. Thus, we tried to dissociate the 
Preventive Health Behaviour Study from the 
non-volunteer smoking intervention. The 
booklets were targeted initially to a precontem- 
plator population, in the hope of catching the 
attention of women not presently thinking 
about stopping smoking. However, the six 
booklets supplied all the critical information 
for self-quitting and maintenance. Further- 
more, the booklets were glossy, colourful and 
attractively designed. Issues of particular 
interest to women, such as weight control, 
social support, management of negative affect, 
targeting of women by the tobacco industry, 
and specific smoking-related health risks, were 
addressed in special sections. 


Unlike the studies described above, the 
subjects were lighter smokers (mean19.2+12.5 
cigarettes per day) than the US female popu- 
lation, but they reported a similar addiction 
to cigarettes as the nurses; mean=4.4+0.95. 
On a five-point scale, the motivation to quit 
was 3./+1.3 and confidence in quitting 
permanently was 2.35+1.5. Both of these 
indicators are much lower than those in the 
‘unaided study’. Thus, we have a population of 
women who are lighter smokers with lower 
motivation and self-efficacy, who believe them- 
selves to be as ‘addicted’. In addition, almost 
half (47.4%) were in the precontemplation 
stage of change at base-line, 30.8% were con- 
templators, and only 21.8% were ‘contempla- 
tors ready-for-action’. This distribution con- 
trasts sharply with the ‘unaided sample’ 
described above. 


The results of the study show no differ- 
ence between intervention and control groups 
in terms of smoking cessation rates. At one 
year, 15.3% of intervention and 15.2% of con- 
trol subjects were not smoking (point preva- 
lence); 3.5% of intervention and 2.4% of con- 
trol subjects were continuously abstinent. 
These 12-month point-prevalence rates of quit- 
ting are quite similar to those in our other 
studies, but the continuous abstinence rates 
are much lower, possibly indicating greater 
instability in cessation status. Also, a smaller 
proportion of subjects than in the ‘unaided — 
study’, but similar to the nurses, had quit for 
48 h or longer by the one-year follow-up: 
55.5% of intervention and 53.4% of controls. 
Finally, with regard to the point-prevalence 
measures of stages of change, by 12-month 
follow-up, precontemplators had decreased to 
21.8%, contemplators had increased to 48.1%, 
14.9% were ready-for-action, 8.5% were in 
action, and 6.8% were in maintenance. There 
was no difference between conditions, but we 
shall be doing pattern analyses within groups 
to see whether the intervention differentially 
affected the likelihood of stage change. Some 
studies have found that people in the contem- 
plation stages are more likely to respond to 
self-help materials by making an effort to quit 
than people in earlier stages (9,17). In terms of 
finding a population change in smoking preva- 
lence in the intervention compared to control 
group, this study was not successful. We shall 
be probing the data for more sensitive indica- 
tors of change and for explanations of the fail- 
ure to find change, such as the use of materials. 


SMOKING CESSATION IN HEAD-AND- 
NECK CANCER PATIENTS 


We are currently conducting a randomized 
physician and dentist-delivered smoking cessa- 
tion programme for patients with newly diag- . 
nosed squamous-cell carcinomas of the head 
and neck. This is the first intervention 
designed for patients with smoking-related 
oral cancers and the first to involve surgeons 


and maxillo-facial prosthodontists. Persons 
who stop smoking following a diagnosis of can- 
cers of the upper aerodigestive tract are less 
likely to develop second primary cancers or 
recurrences, and they have better overall sur- 


vival (19-22). 


The intervention programme consists of 
tailored advice to quit smoking, which is de- 
livered following surgery or at the beginning of 
radiation treatment, and is followed by six- 
monthly advice booster sessions accompanying 
regular medical visits. Three special self-help 
booklets were written for this population: ces- 
sation, long-term abstinence and social sup- 
port by a spouse, family member or caretaker. 
The booklets were targeted to a cancer patient 
population who are newly diagnosed and fac- 
ing difficult treatments, cancer-related adjust- 
ments and problems with living (speech, com- 
munication, eating, disfigurement, depression 
and depletion in energy). The special risk of 
smoking for head-and-neck cancer was illus- 
trated diagrammatically, and both physical 
and emotional aspects of cancer were discussed 
for patient and family members. Other fea- 
tures of the programme include quit contracts 
and reminder postcards for the patients, plus 
repeated provider training and feedback for 
the medical personnel. Adherence of patients 
is being assessed via a six-factor compre- 
hensive model (23). In addition to smoking 
cessation, biomedical outcomes will also be 
assessed. 


Base-line descriptive data for the first 109 
subjects accrued show these persons to be 
older (mean=57.3+9.5 years), more likely 
to be male (71.6%) and heavier smokers 
(mean=23.4+11.9 cigarettes per day at cur- 
rent rate and 33.0+15.3 cigarettes per day at 
maximal rate). We are accruing both current 
smokers (88.1%) and persons who quit within 
the past year (11.9%); the latter are at risk for 
relapse. The means for self-reported addiction 
are 4.3+1.2, desire to quit — 4.2+1.3, con- 
fidence in staying quit — 4.0+1.3 for current 
smokers and 4.8+0.6 for former smokers. To 
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date, 27.5% of these 109 patients have been 
treated with radiation only, and 72.5% have 
been treated with surgery alone or surgery plus 
radiation. Among the 79 surgical patients, 
30.3% have undergone a total or partial laryn- 
gectomy, and 69.6% a non-laryngectomy pro- 
cedure. It will be fascinating to observe the 
effect of the combined intervention in this high 
risk population. 


MINORITY POPULATIONS 


We have recently received two grants from the 
National Cancer Institute to design, imple- 
ment and evaluate smoking cessation interven- 
tions in a controlled design for adult black and 
Hispanic populations in greater Los Angeles, 
both groups falling within the middle to poor- 
est socioeconomic strata. One population will 
be reached through the public school system of 
Inglewood, and the other through the federally 
funded ‘Head Start Programme’ for indigent 
preschool children and their families. In these 
populations, we shall be using a menu of cessa- 
tion options, designed to target persons at all 
stages of readiness to quit smoking. These will 
include print materials that are drawn from 
English and Spanish self-help guides — con- 
taining simple language, heavily illustrated, 
and multi-ethnic in orientation. In addition, 
we shall utilize telephone hotlines, supportive 
telephone calls, and groups led by indige- 
nous facilitators. A community empowerment 
model will encourage leadership and participa- 
tion by persons in the community to reinforce 
the concept that nonsmoking is an appropriate 
cultural norm (24). Thus, the principles cited 
by the consensus report will be incorporated 
into the research. 


In conclusion, at UCLA we have accumu- 
lated a great deal of experience with self-help 
methods and appreciate their potential to 
reach large populations of persons with mini- 
mal expense and maximal flexibility. However, 
a range of questions remains to be addressed 
which critically affects the impact of such 
programmes on their target populations. The 
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issues of greatest importance, as exemplified 
by the studies described in this paper, include: 
(i) the use of volunteer versus non-volunteer 
populations; (ii) readiness to quit smoking and 
targeting to stage of change; (ili) the use of 
adjunctive methods combined with self-help 
materials; (iv) disease severity and its effect 
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How doctors in developing countries can control 
tobacco consumption 


KEITH BALL 


Department of Preventive Medicine and Cardiology, Central Middlesex Hospital, London, UK 


A major outbreak of tobacco-related disease and death is approaching in developing countries. 
With concern and commitment, doctors in these countries can play an effective role in containing 
this malady in many different ways. Following the second report of the Royal College of Physicians 
‘Smoking and Health Now’, a group called ‘Action on Smoking and Health (ASH)’ was formed 
in 1971, whose members are also active in some developing countries such as Sudan, India 


and Kenya. 


INTRODUCTION 


The world’s developing countries are on the 
threshold of a major outbreak of disease and 
deaths due to tobacco. Other epidemics, such 
as smallpox, tuberculosis and poliomyelitis, 
have either been eradicated or are being 
brought under control due to the persistent 
efforts of medical scientists, public health 
workers, and governments. By contrast, to- 
bacco consumption is being promoted actively 
worldwide by unscrupulous multinational com- 
panies who are the agents of a man- 
made disease without parallel in human 
history. 


Decreasing tobacco sales in developed 
countries, such as the USA and the United 
Kingdom have led tobacco companies to look 
for their profits in Third World countries, and 
at least three major factors encourage them to 
do so. These are — the widespread ignorance 
of the lethal consequences of tobacco, the 
attraction which tobacco provides to govern- 
ments for the collection of tax revenues, and 
the prolonged latency between the initiation of 
the habit and the diseases it causes. In this 
way, not only smokers but also governments 
and whole industries become addicted to 


tobacco. 


Those who set out to control tobacco con- 
sumption in developing countries are thus 
faced with a ruthless industry, tobacco de- 
pendent governments, and many addicted 
and influential smokers. Doctors have usually 
acted as the advance guard in this battle. They 
are well aware of the scientific evidence, they 
see their patients needlessly dying, and they 
know how ineffective their treatments often 
are. They find themselves palliating patients 
who are terminally ill with preventable dis- 
eases, and this action makes them frustrated 
and angry. Doctors, however, usually have a 
privileged position in society and their opin- 
ions carry weight, not only with the public, but 
also with politicians. Cabinet ministers, like 
other mortals, fall sick and may more readily 
respond to health messages in the privacy of 
the consulting room when examined without 
their shirts! Members of Parliament, who fail 
to be impressed by the health statistics on 
smoking, may be moved to take action when 
they see patients in hospitals suffering from 
cancers of the lung or mouth, heart attacks, or 
leg amputations — especially if they are their 
own constituents. But sadly, doctors as a whole 
have not given high enough priority to the 
prevention of disease. The fascination and 
excitement of removing a cancerous lung or 
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replacing blocked coronary arteries exceed 
that of giving advice on smoking, overeating or 
physical sloth. Doctors too easily forget that 
health depends more on pure food, clean air 
and safe water than on drugs and operations. 


As a doctor who practised at the height of 
the holocaust of smoking-caused diseases in 
the United Kingdom, I saw many patients 
with inoperable lung cancer and others crip- 
pled with chronic chest disease or dying from 
coronary heart disease. As a result, some of us 
joined forces in 1971 to form Action on 
Smoking and Health (ASH), following the sec- 
ond report of the Royal College of Physicians, 
which gave us their full support. Since then, we 
have seen rates of cigarette smoking in the 
United Kingdom fall from 52% to 31% in men 


and from 41% to 29% in women. As a result, . 


death rates from lung cancer, chronic bronchi- 
tis and heart attacks are beginning to fall, espe- 
cially in people under the age of 50 years. 


This experience, which has been repeated 
in the USA, Australia and New Zealand, 
among other countries, has led a number of 
non-governmental organizations, such as the 
International Union Against Cancer, to take 
action to try to prevent similar epidemics in 
developing countries. Small groups of experi- 
enced health workers from both Third World 
and industrialized nations have been sent to 
help initiate smoking control activities in over 
30 centres, so far. 


I should like to describe the experiences 
we have had in three different countries. As it 
happens, one nation was a Muslim country, 
the second was a state with a dominantly 
Buddhist community in India and the third 
was a mainly Christian country, although each 
faced similar problems. I am well aware that in 
India several active groups are attempting to 
control tobacco consumption. In each country, 
it has been a few committed individuals who 
have made significant progress in the face of 
considerable opposition. 


SMOKING CONTROL ACTIVITIES 


Sudan: Postgraduate doctors often become 
aware of the consequences of cigarette smoking 
when they get trained in the United Kingdom 
or other western countries. This experience 
motivated Dr Mahmoud Alarabi, a consultant 
physician in Sudan to undertake a prevalence 
survey of smoking habits in Khartoum soon 
after his return. The results showed that a 
majority of doctors and university teachers, as 
well as a considerable number of students, 
smoked cigarettes. Sudan is a male-oriented 
society and until recently few women smoked; 
but women are now Starting to do so, especi- 
ally those working outside the home, since to 
some it has become a symbol of independence 
and equality with men. Doctors became con- 
cerned at the growing hazard of tobacco and 
pressed the Minister of Health to take action. 
The Association of Physicians, headed by 
Dr Gizouli Dafalla, who later became Prime 
Minister, presented the medical facts and 
brought pressure to bear on members of 
Parliament and on other leading figures. As a 
result, a “Regulation of Smoking Act’ was pas- 
sed in 1983 by the Peoples’ Assembly, which 
banned all cigarette advertising, restricted 
sales to cigarettes with a tar content of 15 mg 
or more, placed health warnings on all ciga- 
rette packs, and attempted to control cigarette 
smoking in public places. 


In 1984, the Ministry of Health, sup- 
ported by the International Union Against 
Cancer and WHO, organized a conference in 
Khartoum to consider the problem of smoking 
and health; about 50 delegates attended from 
East African and Middle Eastern countries. 
Soon after the conference, Sudan suffered a 
disastrous famine, together with a civil war in 
the south. Despite these setbacks, in January 
1985 the Sudan Anti-Smoking Society (SASS) 
was inaugurated and was supported by doc- 
tors, politicians, artists, teachers, economists, 
businessmen and the mass media, together 
with help from religious leaders. These activities 


were undertaken despite the active opposition 
of British-American Tobacco, the main com- 
pany importing cigarettes into the country. In 
1988, a conference on chest diseases was 
opened by Prime Minister El Saddig el Mahdi, 
who gave the campaign his strongest support. 
He also wrote to all members of the State 
Council and the Legislative Assembly, inform- 
ing them of the facts about smoking and urging 
them to take necessary action. The achieve- 
ments, so far, in Sudan have been initiated by 
a small group of concerned doctors; their con- 
siderable success should be an encouragement 
to others in developing countries. 


Ladakh (India): Ladakh is a remote area in 
northwestern India, lying between the Hima- 
layas and the Karakoram mountains at an 
altitude of 3000-4000 m. Following a visit I 
made in 1985, Dr Tsering Norboo, consultant 
physician in Leh, decided to take action on the 
tobacco problem which was developing. Due 
to the opening of the road to tourists and 
the military, cigarette consumption had been 
increasing. Surveys showed that about one- 
quarter of the men were smokers, but the 
percentage was even higher in the younger 
age group. None of the women smoked, but 
over one-third complained of passive smoking, 
mainly from their husbands’ cigarettes. This 
condition was often aggravated by the 
smoke from their kitchen fires, especially in 
winter. 


Following the 1988 ‘World No Smoking 
Day’, Dr Norboo wrote: “Every section of soci- 
ety was involved in the anti-smoking cam- 
paign. All-India Radio broadcast antismoking 
slogans in Hindi and Ladakhi regularly before 
the news, which is the most popular listening 
period. Radio talks and discussions were 
arranged. All the schools in Leh and the sur- 
rounding villages started the prayer period 
with a 15-20 min talk on the topic. Young boys 
are approaching me for literature on the sub- 
ject. Ladakh Action on Smoking and Health 
(LASH), the Lion’s Club, and the Health 
Department organized a very successful 


Doctors role in developing countries 267 


meeting with the help of the Development 
Commissioner. All the headmasters, princi- 
pals, presidents of various clubs, village heads, 
and a variety of other leaders were present. 
The radio gave complete coverage, and I now 
expect wider acceptability of smoke-free homes 
and work places”. 


Smoking control is particularly important 
in Ladakh since so many people there have 
chest diseases due to chronic exposure to 
smoky kitchens in winter, to dust storms in 
spring which can lead to silicosis, and to 
the prevalence of tuberculosis. Environmental 
conditions in Ladakh are similar to those in 
Nepal, where heavy smoking and domestic 
smoke pollution cause a high prevalence of 
severe chronic bronchitis. Doctors are anxious 
to prevent this from happening in Ladakh and 
give strong support to LASH. 


Kenya: In contrast to Sudan and Ladakh, 
Kenya is a dominantly Christian country, and 
it has a powerful tobacco company. British- 
American Tobacco (Kenya) has a virtual mo- 
nopoly on the promotion and production of 
cigarettes. Mr Gecaga, the Chairman and a 
son-in-law of Jomo Kenyatta, has strong polit- 
ical influence. Cigarette consumption is ris- 
ing — until recently at a rate of 8% a year. 
Advertising is widespread, and an Embassy 
advertisement welcomes you at the entrance of 
nearly every town and village. 


The London-based British-American To- 
bacco Co. made £ 36 million profit from its 11 
African subsidiaries in 1987, of which £ 2.4 
million came from Kenya. In that year, the 
Kenyan company produced 7481 tonnes of 
tobacco, of which only 6% was exported, thus 
yielding about £ 660 000, resulting in a consid- 
erable loss to the country’s economy. 


Doctors at the Jomo Kenyatta Teaching 
Hospital in Nairobi are very concerned at the 
growing number of admissions for lung cancer, 
which has increased from about six to over 40 
patients a year in the last 20 years. There is a 
growing number of deaths from coronary heart 
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disease, especially among the Asians but also 
among Africans. A campaign against this 
smoking hazard has been started by Dr 
Gershon Amayo and Dr Paul Wangai of the 
Kenya National Committee for the Prevention 
of Alcohol and Drug Dependency. A pressure 
group, Kenya Action on Smoking and Health 
(KASH), has been started to include all sec- 
tions of the community. 


In 1986, an East African Conference was 
held, sponsored by the International Union 
Against Cancer and the WHO, which also 
stimulated smoking control action in the 
United Republic of Tanzania and Uganda. 
Urgent action is needed in East Africa if the 
present disastrous epidemics of malnutrition 
and infectious diseases are not to be replaced 
in the early years of the next century by can- 
cers and vascular diseases caused by tobacco. 


CONCLUSIONS 


An effective smoking control policy starts with 
a few concerned and committed people, usu- 
ally doctors. The next step should be to prod- 
uce figures for the prevalence rates of smoking, 
especially among doctors, medical students, 
women and children. Such surveys can be 
carried out by students under the supervision 
of doctors or epidemiologists, preferably fol- 
lowing WHO guidelines. 


A survey of smoking-related diseases in 
the country is important. Since reliable na- 
tional statistics may not be available, it may 
only be possible to use hospital discharge rec- 
ords as well as the experience of older doctors 
who have noted changes in the prevalence of 
mouth or lung cancer and coronary heart dis- 
ease in their patients. 


An estimate of the future prevalence of 
smoking-related diseases should be made. 
Although malnutrition and infectious diseases 
can cause high mortality rates in children, it is 
often not recognized that those who survive 
into their teens and become cigarette smokers 
carry a one-in-four risk of premature death as 


a result. Since over 50% of men, including doc- 
tors, smoke in many developing countries, this 
habit will lead to the loss of many valuable 
members of society. 


The experience of industrialized countries 
should be studied — such as can be found in 
the reports of the Royal College of Physicians, 
the US Surgeon-General and WHO. 


An assessment of the untoward effects of 
the multinational tobacco companies should 
be made, especially in tobacco-growing coun- 
tries. In most developing nations, the majority 
of tobacco grown is purely for internal con- 
sumption, and it is an economic drain on the 
country, quite apart from increasing costs to 
the health service caused by the resulting dis- 
eases. In the minority of developing coun- 
tries where tobacco is an important cash crop 
tobacco companies may exert considerable 
political influence. Opportunities for crop di- 
versification should be pursued (see papers by 
Sanghvi; Chari and Rao, this volume). 


Wherever possible, a scientific report 
should receive the backing of a prestigious 
medical body, such as the nation’s medical 
association or college of physicians. It could 
then be presented to the Minister of Health 
and to other national leaders and Members of 
Parliament with the request that legislation be 
introduced to control tobacco consumption. 


This legislation should contain measures 
to ban all tobacco advertising and sponsorship, 
to ensure that cigarettes containing more than 
15 mg of tar not be sold, to make illegal the sale 
of cigarettes to children, and to control smok- 
ing in indoor public places. Strong, rotating 
health warnings without attribution to the 
government or health departments should be 
introduced, such as ‘Smokers die younger’ or 
‘Smoking causes lung cancer and_ heart 
disease’. 


The price of cigarettes should be progres- 
sively raised, since this action is one of the 
most effective ways of reducing consumption 


and usually increases revenues from taxation 
at the same time. To support these efforts, a 
request could be made to certain international 
bodies for advice and help. These include 
the International Union Against Cancer, the 
International Union Against Tuberculosis and 
Lung Disease, the International Organization 
of Consumer Unions, and the WHO, all of 
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which are active in this field. This process 
could lead to a Workshop on Smoking and 
Health for a group of national leaders, prefera- 
bly sponsored by the Department of Health 
and one of the above organizations. Most 
countries also find the need to set up a small 
pressure group to ensure that progress in the 
control of tobacco consumption is maintained. 
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Role of dental professionals in 
reducing tobacco use 


ROBERT E. MECKLENBURG 


National Cancer Institute, Bethesda, USA 


Although rates of quitting smoking following intervention by dentists are as effective as those after 
intervention by physicians, dentists, unfortunately, are much less likely to advise and assist 
patients than are physicians. About 63% of the US population aged five-years and older visit a 
dental office each year; of these, 75% are under 17 years of age. Recognizing the dentistry’s poten- 
tial impact on tobacco use, the National Cancer Institute began in 1988 to expand participation 
of dental professionals in its smoking and intervention programmes and to promote their involve- 
ment with other organizations committed to creating a tobacco-free society. The Institute is pro- 
moting, focusing and coordinating dental initiatives against tobacco use. The year 1990 begins the 
decade of developing dental commitment, improving service, knowledge and skills and integrating 
prevention and cessation services into dental practice. 


INTRODUCTION 


Dentists and other members of the oral health 
team can and should be strong allies with other 
health professions in reducing tobacco use and 
its terrible consequences. The number and 
distribution of dentists throughout the world, 
their education and their one-to-one contact 
with the public make them effective in this 
cause. 


Dentists could have a major impact on the 
public’s smoking status. This was the principal 
conclusion of Cohen ef al. (1) after studying 
patient rates of quitting after 50 private dental 
practitioners and their office staff members 
had used smoking cessation methods previ- 
ously shown to be effective when used by 
physicians. In a different study, Cohen ef al. 
(2) found that dentists were at least as effective 
as physicians in persuading patients to stop 
smoking. They found that asking dental 
patients about their tobacco habits and 
strongly urging them to quit typically used 
only 2-3 min of time, but this effort resulted in 


a one-year confirmed rate of quitting of about 
8-10%. When the advice was augmented with 
nicotine replacement therapy, clinic staff time 
increased to 5-6 min, but success rates also 
doubled, increasing to 16%. These success 
rates were consistent with, or better than, 
results from similar studies of physician prac- 
tices (3-10). 


Unfortunately, the potential impact that 
dentistry could make on smoking behaviour 
has been largely unrealized. Gerber et al. (11) 
found that only 17% of dentists, compared to 
57% of internists, frequently discussed quit- 
ting with their patients who smoked. They 
found that dentists almost entirely (98%) 
agree that smoking is extremely dangerous to 
health, but most (75%) found counselling 
patients to be a frustrating task. Lack of proper 
training for the service was evident. 


Secker-Walker et al. (12) found that many 
dentists (84%) routinely take a smoking his- 
tory. Of these, 60% offered advice to stop 
smoking, but 40% were silent. Just as Cohen 
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et al. (1,2) had observed, about 2-3 min per 
patient was devoted to this activity. The advice 
offered most frequently (38%) was for patients 
to ‘cut down’, a notably ineffective method. 
The finding of Secker-Walker et al. (12) also 


suggested a strong need for training. 


In the USA, a large proportion of the 
national population visits dental offices. 
Hayward et al. (13), in a telephone survey of 
9352 individuals, found that 63% of persons 
aged 18-64 years had made at least one dental 
visit within the past year. This ratio approxi- 
mates findings from other national surveys 
(14,15). Hayward et al. (13) found that 75% of 
individuals aged 5-17 years had visited a 
dental office within the previous year. Major 
minority populations, i.e., blacks and His- 
panics, have disproportionately high smoking 
rates and experience high rates of smoking- 
related diseases and death. Hayward et al. 
(13) found that more than half of these special 
populations visited a dentist in one year. 


In 1990, about 163 800 dentists were 
licensed to practise in the USA (16). If most, 
three-fourths for example, would routinely 
include tobacco-use intervention among their 
services and were 10% effective, they would be 
responsible for there being 3 million more 
ex-users each year. In addition, it is significant 
to note that most children and youth aged 5-17 
years visit a dental office each year; these are 
the years when tobacco is tried and patterns of 
use are established. If one-fourth of the people 
who would otherwise start using tobacco could 
be persuaded by the oral health team against 
doing so, an additional 250 000 individuals per 
year would remain tobacco-free. 


The National Cancer Institute (NCI), 
considering such information, concluded that 
dentists and their staff: (i) are capable of pro- 
viding effective smoking intervention services, 
(ii) have regular access to a significant propor- 
tion of population, and (iii) would like to be 
involved, but are in need of intervention train- 
ing and a coherent strategy for involvement. 


Thus, in 1988, the NCI began a major 
effort to help the oral health team and dental 
organizations to reach their full potential in 
this vital health service. 


NCI SUPPORT OF DENTISTRY’S ROLE 


In 1989, eight specific activities were begun 
by the NCI to help define and strengthen the 
role of dentists in tobacco control. First, a goal 
was established to highlight the profession’s 
responsibility and opportunity. The statement 
of this goal is “to ensure that the oral health 
team and dental organizations are directly, 
appropriately, and routinely involved in 
influencing patients and the public to avoid 
and discontinue the use of tobacco.” 


The dental goal includes three important 
concepts. First, it addresses ‘tobacco’, rather 
than its subset, ‘smoking’. For many years, the 
dental profession identified itself more with the 
smokeless tobacco issue than with smoking, 
even though smoking is also associated with 
many oral conditions. Thus, the broader 
‘tobacco’ goal may be seen in dentistry as an 
extension of an existing concern, rather than 
one that is entirely new. The concept also 
includes recognition of a responsibility to help 
smokers who switch to smokeless tobacco and 
vice versa. 


The second concept embodied in the goal 
is the reference to the ‘oral health team’, rather 
than to the ‘dentist’ only. This phrase is a 
response to the finding that clinical interven- 
tion services are more effective when the entire 
clinic staff is involved than when the physician 
or dentist acts alone. People in general may 
find the phrase unfamiliar, but dental hygien- 
ists and dental assistants will appreciate that it 
recognizes their importance in providing ser- 
vices for tobacco use prevention and cessation. 


Third, the goal refers to ‘dental organiza- 
tions’ and ‘the public’, as well as to ‘the oral 
health team’ and ‘the patient’. This concept 
recognizes professional opportunities to influ- 
ence the public through dental organizations, 
community activities and personal example. 


Once the goal was defined, the NCI orga- 
nized a coalition of 10 major national dental 
associations to act as a focus and coordinating 
point for dentistry. The group is known as the 
National Dental Tobacco-free Steering Com- 
mittee. Nearly all dentists, dental hygienists 
and dental assistants in clinical practice, edu- 
cation, public service or research are members 
of one or more of the 10 organizations repre- 
sented in the committee. The purpose of the 
committee is threefold: (i) to assess recent 
developments in strategies for the prevention 
and cessation of tobacco use, (11) to define 
opportunities for involvement of dentists in 
tobacco control activities, and (iii) to promote 
cooperation and collaboration between dental, 
other health professional and public interest 
organizations at the community, state, na- 
tional and global levels. 


Although dental association representa- 
tives help guide the NCI so that its interven- 
tion initiatives are compatible with dentistry, 
feedback to each organization is expected to 
provide fresh ideas for independent dental 
action against tobacco use. 


An initial activity, for example, is to cre- 
ate a set of comprehensive statements that may 
prompt dental associations to adopt strong 
antitobacco policies and position statements 
and to promote member and association 
action. Model policies under consideration are 
being classified into five areas: those pertaining 
to services, education, research, administra- 
tion and advocacy. 


A third NCI activity is to invite govern- 
ment and private volunteer organizations that 
have an interest in tobacco use intervention 
services, in dentistry, or in both, to monitor 
committee activities and recommendations. 
Such monitoring agencies include the Amer- 
ican Cancer Society, the Office of Smok- 
ing and Health, the National Institute of 
Dental Research, the Centers for Disease Con- 
trol, the Veterans Administration, the Mili- 
tary Dental Services and the World Health 
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Organization’s Central and Regional Dental 
Units. These established, recognized agencies 
and institutions may convert committee pro- 
posals into tobacco use intervention pro- 
grammes in their own dental components, 
within the context of their particular missions. 
Conversely, the agencies may offer ideas to 
various dental associations and collaborate 
with them. 


Fourth, the NCI is developing continu- 
ing education programmes for clinicians. 
Curricula, trainers’ guides and office manuals 
for clinicians were written in 1989. The first 
dental course was scheduled for 20 January 
1990. This training programme is similar to 
the one developed for physicians, with a few 
differences that make it consistent with the 
concepts expressed in the dental goal state- 
ment. The NCI is also encouraging dental and 
dental hygiene schools to train undergraduates 
and graduates to use scientifically sound 
tobacco use intervention methods. 


Fifth, requests have been made to modify 
proposed national health objectives for the 
year 2000 (17), so that objectives on tobacco, 
cancer and oral health all contain similar and 
mutually supportive professional education 
and awareness language. Such a change 
should ensure that intervention service objec- 
tives do not preclude dental involvement. 
Originally, some draft objectives addressed 
physicians only. It appears that the final word- 
ing will give mandates and direction to inter- 
vention roles for dentists, and other health care 
workers who are professionally in direct con- 
tact with the public. It is proposed that the 
oral health objectives be expressed in two 
statements that read approximately as follows: 
(i) by the year 2000, 75% of dentists and den- 
tal staff assisting them should routinely ask 
their patients about their tobacco use, (ii) 35% 
of dentists should have received specific, 
applied training in methods for helping people 
to stop tobacco use. 
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These objectives for the year 2000 for 
professional education, awareness and practice 
are ambitious, but achievable. 


Sixth, the NCI is drafting a brief, illus- 
trated guide to tobacco-induced oral diseases 
and conditions for use in dental clinics for ref- 
erence. Lesions found in the mouth can be 
used to help persuade patients to quit. 
Showing patients their own lesions is more 
likely to get attention than discussing unimag- 
inable diseases, incomprehensible risk factors 
or an unfathomable future. In a recent study, 
Schroeder et al. (18) found that only 10% of 
patients who use smokeless tobacco reported 
that their dentists had told them that they had 
lesions in the mouth that could be associated 
with its use, but independent examinations 
found that more than 62% had clearly visible 
degree II and III lesions. The guide will pro- 
mote careful examinations by including a brief, 
illustrated description of a common standard 
examination method. 


Seventh, the NCI periodically reports 
many of the activities described during a 
variety of dental association meetings and in 
newsletters and journals. This effort is in- 
tended to make practitioners aware of new 
dental-oriented tobacco use intervention in- 
formation, the availability of training pro- 
grammes and support literature, and whom to 
contact for answers to specific questions. Other 
communication network ideas are under con- 
sideration that might help bring the dental 
profession ‘into the loop’ on tobacco issues. 


The eighth and last NCI current dental 
initiative pertains to research applications. 
Both the NCI and the National Institute of 
Dental Research fund studies of smokeless 
tobacco intervention services. These Institutes 
are jointly planning when and how, with the 
help of dental and other organizations, such 
research findings may be best translated in- 
to a more effective public service program- 
me against smokeless tobacco products. In 


addition, an increasing number of smoked and 
smokeless tobacco-related issues. are finding 
their way into various dental research agendas. 


EVALUATION PLAN 


Dental involvement in tobacco control issues 
in a focused, multifaceted, coordinated fashion 
is a relatively new development. Involvement 
is now centering on plans for the 1990s that 
support the proposed national health objec- 
tives for the year 2000. Information collected 
in 1989 about tobacco intervention services 
in-dental practice will provide base-line data 
for evaluating the initiatives described. Data 
available at the conclusion of the NCI Com- 
munity Intervention Trial for Smoking 
Cessation (COMMIT) will be usable during 
a 1994 mid-course evaluation of the decade’s 
activities. The America Stop Smoking In- 
tervention Study for cancer prevention 
(ASSIST) is scheduled to be in the field from 
1994 to 1998 (see paper by Glynn et al., this 
volume). Data collection in 1998 and analysis 
in 1999 should provide excellent information 
about how dental practice and dental educa- 
tion changed during the 1990s. Findings and 
conclusions should also form the basis for fur- 
ther action as the new century begins. 


CONCLUSION 


Although the activities described in this paper 
began primarily in the USA, they could and 
should become global. Indeed, national boun- 
daries do not limit current activities. WHO, at 
least one of its regional offices, and the chief 
dental officers employed or retained by various 
country ministries of health are periodically 
advised about new dental roles and NCI initia- 
tives. Exchanges of information and coopera- 
tion between countries are encouraged. 


Patients in industrialized countries are 
generally health conscious and understand the 
role of personal responsibility for health out- 
comes. Dental teams can relate to most people 
in such countries through individual practice 


relationships. There are few dental practices 
in less developed countries, so the capacity 
to reach most people directly is lacking. 
Relatively few people may receive dental care. 
Those fortunate few, however, are often the 
very people who hold the destiny of a country 
in their hands. Therefore, dental involvement 
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The public health practice of tobacco control 


THOMAS E. NOVOTNY 


US Department of Health and Human Services, Rockville, USA 


Twenty-five years after the publication of the first US Surgeon-General’s Report on the Health 
Consequences of Smoking, considerable progress against tobacco use has been observed in the 
USA. The public health practice of tobacco control has been refined during this period, and sev- 
eral essential elements in this practice may be identified: (i) surveillance systems, including behav- 
iour process and disease outcomes to control tobacco have been established; (ii) disease impact 
estimates, i.e., smoking-attributable mortality, morbidity and economic costs, have provided 
potent information to policy makers and public health officials; (iii) policies that restrict smoking 
in public places and the excess of minors to tobacco have assisted in changing the social milieu 
supporting tobacco use in the USA; (iv) community planning and coalition-building have become 
mainstays in the.complex task of tobacco controls; and (v) public information campaigns using 
several different media have been extremely effective in changing the public’s perception of 
tobacco. Despite the significant progress against tobacco, and downward trends in its use, 50 mil- 


lion Americans continue to smoke. 


INTRODUCTION 


As a public health problem, tobacco use may 
not be unlike communicable disease, with 
which practitioners of public health have great 
familiarity. The public health practice of com- 
municable disease control incorporates strate- 
gies for surveillance, case finding, clinical 
treatment, containment, immunization, public 
policy development and goal-setting. Many of 
these strategies can be applied to the control of 
chronic diseases, especially those caused by 
tobacco. Tobacco use is itself a disease of 
addiction, and it is responsible for 2.5 million 
deaths worldwide (1). 


The 1964 Report of the Advisory Com- 
mittee to the US Surgeon-General provided 
the scientific information needed to launch 
an effective, sustained public health campaign 
against tobacco (2). This campaign was 
described most recently in the Surgeon- 
General’s 1989 Report, Reducing the Health 
Consequences of Smoking — 25 Years of Progress (3). 


Despite the notable successes of the last 25 


years, tobacco use is still widespread in the 
USA. 


Recently, tobacco prevention and control 
activities have focused on the individual states. 
It is within the states’ jurisdiction to protect 
the public against environmental and infec- 
tious hazards. 


This paper summarizes the progress made 
against tobacco use, outlines the essential ele- 
ments of the public health practice of tobacco 
control, and describes the future directions of 
public health activities against tobacco use in 
the USA. 


TWENTY-FIVE YEARS OF PROGRESS 


The 1989 Surgeon-General’s Report docu- 
ments that knowledge of the health conse- 
quences of tobacco use has expanded dramati- 
cally since 1964; programmes and policies for 
controlling the hazards of tobacco use have 
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also proliferated. The conclusions of the report 
highlight important gains in preventing to- 
bacco use and tobacco-related disease and 
emphasize areas of continuing concern. The 
conclusions are: (i) The prevalence of smoking 
among adults decreased from 40% in 1965 to 
29% in 1987. Nearly half of all living adults 
who ever smoked have quit. (ii) Between 1964 
and 1985, approximately three-quarters of a 
million smoking-related deaths were avoided 
or postponed as a result of decisions to quit 
smoking or not to start. Each of these avoided 
or postponed deaths represented an average 
gain in life expectancy of two decades. (iii) The 
prevalence of smoking remains higher among 
blacks, blue-collar workers and poorly educa- 
ted people than in the overall population. The 
decline in smoking has been substantially 
slower among women than among men. (iv) 
Smoking begins primarily during childhood 
and adolescence. The age of initiation has 
fallen over time, particularly among females. 
Smoking among high school seniors levelled off 
from 1980 through 1987 after previous years of 
decline. (v) Smoking is responsible for more 
than one in every six deaths in the USA. 
Smoking remains the single most important 
preventable cause of death in our society (3). 


The per-caput consumption of cigarettes in 
the USA is a sensitive measure of the remark- 


Adult per-caput cigarette consumption (thousands per year) 
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able change in smoking behaviour over the last 
few decades (Fig. 1). Significant events in the 
campaign against smoking included the first 
scientific reports on tobacco and its association 
with cancer, the release in 1964 of the Surgeon- 
General’s Advisory Committee Report (2), the 
elimination of tobacco advertising from televi- 
sion (after the ‘Fairness Doctrine’ had man- 
dated such effective anti-smoking television 
spots that the tobacco companies volunta- 
rily agreed to accept the television advertis- 
ing ban), the nonsmokers’ rights movement 
(accompanied by the proliferation of clean 
indoor air policies), and the doubling of the 
Federal excise tax on cigarettes. Economic 
disasters such as the Great Depression of 
1929-31 and World War II suppressed ciga- 
rette consumption because of decreased dis- 
posable consumer income. The current decline 
in per-caput consumption cannot be attributed 
to one event or even a series of identifiable 
events. Instead, it reflects a changing social 
milieu in which smoking is no longer seen as 
fashionable, healthful and safe. With this psy- 
chosocial change in attitudes towards tobacco 
use, the public health practice of tobacco con- 
trol has evolved. 


ESSENTIAL ELEMENTS OF TOBACCO 
PREVENTION AND CONTROL 


Surveillance: Surveillance of disease inci- 
dence and the prevalence of tobacco use is crit- 
ical to assessing the severity of the public 
health problem and to evaluating changes in 
disease status resulting from control measures. 
Surveillance systems must be simple, informa- 
tive, uniform and sensitive to changes in dis- 
ease status. For tobacco use, the following sur- 
veillance items must be reported periodically: 


Adult knowledge, beliefs and behaviour: This 
information indicates the coverage of public 
information and education campaigns and per- 
mits identification of subgroups that may need 
additional attention. 


In the USA, national surveillance of adult 
smoking behaviour is accomplished through 


the National Health Interview Surveys 
(NHIS) and the Adult Use of Tobacco Surveys 
(AUTS). Data from the NHIS (4) show that 
smoking prevalencé declined for both men and 
women between 1973 and 1985, with a steeper 
rate of decline for men (Fig. 2). It is predicted 
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Fig. 2. Prevalence of smoking among adults 
20 years old or older, USA, 1965-87 
(source: ref. 3) 


that by the late 1990s smoking will be more 
common among women than among men in 
the USA (5). Low educational status has been 
found to be the single most important predic- 
tor of slow change in current smoking preva- 
lence (6). Thus, national goals should focus on 
reducing smoking among women (especially 
young women) and among all persons with low 
educational attainment. 


The AUTS found (3) that knowledge of 
the health consequences of smoking increased 
significantly between 1964 and 1986 (Table 1). 
The data show that progress is being made 
with public awareness of the health conse- 
quences of smoking. Children and adolescents 
may need additional educational efforts, so 
that they also recognize the health hazards 
before experimenting with tobacco. 


Adolescent knowledge, beliefs and behaviour: In 
the USA, about 90% of smokers begin to use 
tobacco before the age of 21 (3). Assessing 
knowledge, beliefs and behaviour among chil- 
dren and adolescents is a critical component 


Public health practice of tobacco control 279 


of a tobacco-use surveillance system. Useful 
trend data have been provided by the National 


Table 1 


Percentage of US adults who believed ‘smoking causes 
disease’ 1964 and 1986" 


Disease 
Year and Lung Heart Lung 
smoking status cancer disease disease 
1964 
Smokers 53 32 42 
Nonsmokers 74 4] 55 
1986 
Smokers 85 | 85 
Nonsmokers 95 83 9] 


LL 


@Source: Office on Smoking and Health, adult use of 
tobacco surveys, 1964 and 1986 


Institute on Drug Abuse High School Seniors’ 
yearly survey (7). The prevalence of daily cig- 
arette smoking among high-school seniors 
decreased from 29% in 1975 to 21% in 1980, 
after which it levelled off at 18-21% (Fig. 3). 
The prevalence of smoking among females has 
consistently exceeded that among males since 
1977, although a part of this difference may 
be due to increased use of smokeless tobacco 


Percentage 
35 
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Fig. 3. Percentage of high-school seniors 
reporting daily cigarette smoking, 
USA, 1975-87 (source: ref. 7) 
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among young men over the last two decades 
(8). The age of initiation for smoking 1s 
decreasing (3), which indicates that national 
programmes should target young persons. 


The tobacco-control proceps (policies, laws, pro- 
grammes and educational programmes): In 1989, 
the Association of State and Territorial Health 
Officials (ASTHO) surveyed all state health 
departments about public health control ac- 
tivities within each state. These activities 
included developing tobacco or chronic disease 
coalitions, tobacco-control plans, surveillance 
systems, economic incentives and disincen- 
tives, clean indoor air policies, laws restricting 
minors’ access to tobacco products, and others. 
States can use the results of this survey when 
comparing their activities with others, meas- 
uring the progress of programmes against 
tobacco and evaluating behavioural outcomes 
in different populations (9). 


When national or state goals call for wide- 
spread policies, such as clean indoor air at all 
worksites, then surveillance systems should be 
established to follow the spread and coverage 
of these policies. Data can be obtained from 
sources such as business groups and unions. If 
schools are to be tobacco-free, then school 
boards may also wish to establish systems 
by which progress towards these goals can 
be measured. In 1989, the National School 
Boards Association found that 95% of school 
districts in the USA had a written policy on 
smoking in schools and that 17% of schools 
banned smoking on school premises or at 
school functions (10). 


Problem assessment: The second element of 
tobacco control activities in the USA is prob- 
lem assessment, which is a detailed analysis of 
current behaviour, tobacco consumption, cur- 
rent programme capabilities and the disease 
impact of smoking. 


The disease impact measures used in the 
USA are both epidemiological and economic. 
The critical calculation in estimating disease 
impact is the attributable fraction formula: 


p(RR-1) 
p(RR-1)+1 


Smoking-attributable fraction = 
where fp is the prevalence of smoking and RR 
is the relative risk of death from a particular 
disease for smokers compared with ‘never- 
smokers’ (11). The relative risk for 14 
smoking-associated conditions was reported in 
the Surgeon-General’s 1989 Report (3). Using 
those values and current smoking prevalence 
data, it was estimated that 390000 deaths 
were attributable to tobacco use each year in 
the USA (3). 


Economic estimates have also been made 
of the direct costs of medical care and indirect 
losses due to disability and premature mortal- 
ity. One estimate is approximately US$ 65 bil- 
lion in smoking-attributable economic losses 
per year (12). 


Each state has individualized its estimate 
of the impact of smoking-attributable disease 
by using software specifically designed for this 
purpose (13). Results were reported to each 
member of the US Congress by the Secretary 
of Health and Human Services, and results 
appeared in numerous local newsletters, state 
medical journals, and state tobacco reports 
(14). The data are often very useful to policy- 
makers who need to quantify the disease 
impact of smoking and compare it with other 
risks (15). 


Policies and programmes: Interventions 
against tobacco must be multifaceted; no sin- 
gle intervention will be successful without 
scientifically-based public education and com- 
munity-based activities, policies and legislative 
support. Interventions can be _ promoted 
through several channels (Table 2) and mea- 
sured through several resources. If a particular 
goal is set — for instance, that all health care 
providers will advise their patients to quit 
smoking at every opportunity — then some 
form of monitoring of this activity must occur. 
Monitoring could take the form of public sur- 
veys or, for physicians, chart reviews. 


In the USA, clean indoor air laws have 
become more widespread and stronger over 
the last several years (Fig. 4). Thus, a trend 
has begun that may help convince states to 
strengthen their laws as part of a larger 


Table 2 


Examples of intervention activities 


Health care system 

@ Motivate smokers to seek assistance for cessa- 
tion from héalth care providers. 

@ Train physicians, dentists and pharmacists in 
cessation techniques. 

@ Expand cessation programmes and funding 
sources. 

Worksites 

@ Promote changes in smoking behaviour at the 
worksite through presentations, posters and 
newsletters. 

@ Support worksite cessation programmes by 
offering self-help manuals, audiovisual activities 
and economic incentives. 

@ Develop smoke-free worksite policies. 

Community organizations 

@ Present information about the health and eco- 
nomic consequences of tobacco use at organiza- 
tion meetings. 

@ Promote community cessation resources and 
self-help programmes of large organizations. 

@ Promote smoke-free meetings and events. 

Schools 

@ Mandate tobacco prevention as part of the 
school curricula. 

® Train teachers in prevention and cessation 
skills. 

@ Promote parental cessation through actions of 
children. 

©@ Promote smoke-free policies for school build- 
ings, sports events and other school activities. 


national effort. However, the same trend is not 
true for laws restricting access to tobacco by 
minors. Very few states have even modestly 
strong enforcement of restrictions on the pur- 
chase of tobacco products by minors (Table 3). 
In future plans for improving tobacco-control 
activities, additional attention must be given to 
strengthening these restrictions and enforcing 


them. 
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Fig. 4. Number of states with laws regulating 
smoking in public places, by year and type 
of law, USA, 1960-88 


Table 3 


Restriction imposed by laws on minors’ access to cigarettes 
and other tobacco products 


None No restriction on sale of cigarettes or 
other tobacco products to minors 


Nominal Law banning sale of cigarettes to 
minors (minimum age requirement 
stated). In some places, the law 


applies to all tobacco products. 


Basic Statewide regulations for sale or 
distribution of tobacco products 
to minors (minimum age stated) 
with penalties of either a fine and/ 
or imprisonment. Bans or restricts 
access to vending machines by 
minors 


Moderate Basic regulations that also require 
visible warning signs at points of 
sale about the illegality of the sale 
of tobacco products to minors. 
Requires a license :to sell tobacco 
products that can be revoked or 


suspended for selling to minors. 


Moderate regulations with bans 
on free distribution of tobacco sam- 
ples. Mandates enforcement and 
commits resources for enforcement 


through earmarked license fees 
ee 


Extensive 


One effort that may inhibit young people 
from smoking is increasing the excise tax on 
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cigarettes (16). Currently, all states impose a 
tax on each package of cigarettes sold. These 
taxes range from 2 cents to 40 cents per pack, 
and they are generally lowest in the tobacco- 
producing states (17). Recently, portions of 
excise taxes have been earmarked by some 
states to fund tobacco-control programmes. 


Public information campaigns: Figure | and 
Table 1 show that public information cam- 
paigns have considerable power. In the USA, 
media campaigns have been developed for 
specific groups (minorities, young women and 
children). Unfortunately, the tobacco industry 
has also targeted many of these same groups, 
and analysis of this targeting reveals disturb- 
ing and insidious marketing techniques (18). 


Communications systems among various 
public health providers, advocacy groups and 
non-governmental organizations need to be 
developed and strengthened (19). These net- 
works permit the rapid dissemination of in- 
formation and exchange of ideas. Electronic 
bulletin boards and monthly newsletters 
have been developed in the USA to help these 
processes. Training constituency groups (in 
particular, health department personnel) in 
media relations is another component of suc- 
cessful public health communications cam- 
paigns. These groups can then disseminate to 
the public scientific information about 
tobacco-related disease and the need for 
tobacco-control programmes. 


Social marketing is a technique for creat- 
ing a market for a particular product or service 
(20). Social marketing can also create a milieu 
in which tobacco use is no longer the norm, 
thus facilitating change among users and dis- 
couraging young persons from beginning to 
use tobacco. Public information campaigns are 
the cornerstone of social marketing efforts. 


Coalition building and community planning: 
Coalitions have become an integral part of 
tobacco-control activities in the USA. The fur- 
ther a coalition extends beyond the health 


community, the greater ownership the entire 
community exerts over tobacco-control initia- 
tives. Coalitions may represent public health 
officials, health care providers, advocacy 
groups, voluntary organizations, business 
groups, religious groups, government officials, 
the insurance industry, the legal profession, 
the military, labour organizations, economists, 
educators, advertisers and communications 
specialists. Activities of coalitions include 
developing and implementing tobacco-con- 
trol plans, public information programmes, 
and public and professional education pro- 
grammes. Coalitions also sponsor research and 
evaluation. Among the 50 states and the 
District of Columbia, four states have no co- 
alition, 25 states have modestly strong 
coalitions, 15 states have moderately strong 
coalitions, and 7 states have strong coalitions 


(21). 


According to the ASTHO survey, nine 
states have separate public health plans for 
tobacco use, and 16 states address tobacco 
use as part of another programme plan (21). 
To assist states with tobacco-control plans, 
ASTHO analysed existing plans and pub- 
lished a guide for their development (9,22). 
The steps for developing a tobacco-control 
plan include the following: take advantage of 
national expertise; establish a coalition or 
advisory group; assess the tobacco problem; 
develop the mission, goals and objectives of the 
plan; analyse existing tobacco-control poten- 
tials; package and market the plan; and evalu- 
ate and revise the plan. 


National objectives for the year 1990 
included improved health status from the 
reduction of tobacco use, increased public and 
professional awareness, improved services and 
protection, and improved surveillance and 
evaluation (23). Evaluation methods for to- 
bacco-control activities are still rather rudi- 
mentary. Evaluation is difficult because of the 
unique nature of the tobacco-use epidemic. 
First, outcomes change very slowly in response 
to extensive campaign efforts. For example, the 


prevalence of adult smoking is decreasing at 
only 0.6% per year in the USA (4); even after 
25 years of change, only recently has the lung 
cancer mortality rate begun to level off among 
men (23). A 20-30-year lag period in the 
expression of chronic disease makes it difficult 
to measure the success achieved during the last 
25 years of changing smoking behaviour in the 
USA. 


Second, the rates of voluntary participa- 
tion in cessation activities are low (80% of 
smokers quit on their own) (25), and rates for 
abstinence achieved through such programmes 
are low (26). Moreover, medical insurance 
does not, as a rule, cover payment for such pro- 
grammes, and cessation programmes are often 
not appropriately designed for, nor accessible 
to, the most resistent populations. Thus, the 
proliferation of smoking cessation services may 
not be associated with widespread behavioural 
changes. 


Third, behavioural change in response to 
policies, such as those restricting smoking in 
public places, is difficult to evaluate. In places 
where evaluation studies have been carried out 
(worksites), some policy changes have resulted 
in no change in overall cigarette consumption, 
some have been associated with a decrease in 
the daily consumption of cigarettes, and some 
have been associated with a decline in the 
prevalence of smoking (27). Yet, such policies 
contribute to an overall social norm of not 
smoking. 


Finally, the tobacco industry has mounted 
a massive rear-guard action against restrictive 
policies on smoking and against economic 
interventions against the industry. About 
US$ 3.5 billion are spent yearly on tobacco 
advertising; tobacco is the second most com- 
mon subject of advertising in the printed 
media and the most common in the outdoor 
(billboard) media (28). In addition, each state 
and nearly every local jurisdiction considering 
tobacco legislation is pressured by the power- 
ful tobacco lobby. Grassroot efforts, including 
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referenda, can be expensive and frustrating for 
groups not funded for and not trained in polit- 
ical processes. 


THE FUTURE OF TOBACCO-USE 
PREVENTION AND CONTROL 


Tobacco-control efforts in the USA will con- 
tinue to encourage state and local activities. 
The American Stop Smoking Intervention 
Study for Cancer Prevention (ASSIST) will 
begin in 1993 (see paper by Glynn et al., this 
volume). This multistate programme will coor- 
dinate, provide training for, and evaluate 
efforts to prevent and control tobacco use in 
20 areas (entire states or large metropolitan 
areas) through 1998 (9). 


California has achieved heretofore un- 
imaginable funding levels for tobacco control 
through the passage of Proposition 99, a public 
initiative that increased the state excise tax 
on cigarettes, the revenues from which are 
directed, in part, to tobacco-related education. 
In the next few years, the question, ‘If we had 
enough money, what could we do to prevent 
tobacco use?’ may be answered in that State. 
About US$ 155 million have been earmarked 
for the health education component of the 
appropriations bill attached to this successful 
initiative. A substantial portion of these 
funds will be directed to a communications 
campaign that will be thoroughly evaluated 
(29). 


In 1988, the governors of eight western 
states initiated the Rocky Mountain Tobacco- 
free Challenge, a regional effort intended to 
reduce the prevalence of tobacco use and of 
chronic diseases associated with it. The chal- 
lenge will continue until the year 2000; key ele- 
ments include increased community interest, 
strengthened interstate and intrastate collabo- 
ration, promotion of state activities for reduc- 
ing tobacco use, and long-term evaluation of 
tobacco-related policies. Other regions of the 
country may adopt this innovative, competi- 
tive approach (30). 


284 NovorTny 


International cooperation has begun be- 
tween the Office on Smoking and Health and 
the Pan American Health Organization 
(PAHO). In 1992, a joint report on smoking in 
the Americas will be produced by the PAHO 
and the US Surgeon-General. This report will 
highlight the changing tobacco-use environ- 
ment in developing countries and emphasize 
the need to prevent chronic diseases associated 
with tobacco use. As tobacco use becomes less 
common in the industrialized world, it is 
becoming more of a problem in many non- 
industrialized countries (31). 


CONCLUSIONS 


Despite significant progress made against 
tobacco use, over 50 million Americans con- 


tinue to smoke. The trend in tobacco use is_ 


downward in the USA, and several high risk 
groups, including young people, minorities, 
people with low educational attainment and 
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Control of Tobacco-related Cancers and Other Diseases. 


International Symposium, 1990. PRAKASH C,. GupTa, JAMES E. HAMNER, Ill 
AND P.R. Murtt, EDS. Oxford University Press, Bombay, 1992. 


Cancer prevention through a national 
programme of research into the control 
of tobacco use: the experience of the 
US National Cancer Institute 


THomas J. Giynn, D. R. SHopLAND, T. F. PECHACEK AND G. M. Boyp 


US National Cancer Institute, Bethesda, USA 


Tobacco use has been a part of US culture for over 400 years, predating the arrival of Columbus 
and the early settlers. Currently, the per-caput consumption of tobacco in the USA is 2.8 kg, of 
which 2.5 kg are consumed in the form of cigarettes. Tobacco use is harmful in many ways. Since 
the publication of the first Surgeon-General’s Report on Smoking and Health in 1964, there have 
been several notable efforts by different agencies to control tobacco use in the USA. One of the 
most comprehensive effort is that of the National Cancer Institute. The focus of the programme 
is on the sequence of research-to-applications, ranging from nearly 50 large intervention research 
trials begun in 1984 to an 11-site Community Intervention Trial (COMMIT) begun in 1988, to 
a 17-state American Stop Smoking Intervention Study (ASSIST) for cancer prevention which 


began in 1991. 


INTRODUCTION 


At the heart of all strategies to reduce the 
burden of mortality, morbidity and disability 
associated with tobacco use is maintaining an 
understanding of the substantial and expand- 
ing body of scientific knowledge about the 
health consequences of smoking. Thousands of 
studies detail the numerous and severe health 
consequences of tobacco use, and a succession 
of Surgeons-General have reviewed and sum- 
marized the health effects associated with 
smoking and other forms of tobacco use. In 
order to facilitate understanding of the strate- 
gies now being used to reduce tobacco use in 
the USA, highlights of these data are reviewed 
below. 


TOBACCO USE AS A CAUSE OF 
CANCER 


Knowledge of the relationship between to- 
bacco use and health stems from clinical 


observations about cancer, the first disease to 
be linked to tobacco use. According to one 
historian, Dr John Hill is credited with the 
first published report linking tobacco use and 
cancer, as early as 1761, in his work, ‘Cautions 
Against the Immoderate Use of Snuff @y 


The first major development in the mod- 
ern history of the effects of smoking on health 
occurred in 1950 with the publication of four 
retrospective studies on smoking habits among 
lung cancer patients and among controls (2-5). 
Although many researchers accepted the find- 
ings of these early retrospective studies as 
conclusive proof that smoking was etiologically 
associated with lung cancer, other investiga- 
tors turned to prospective investigations in 
which large numbers of healthy individuals 
were enrolled in studies and followed over 
time. Results from these studies documented 
that smoking not only substantially increases 
the risk of developing lung cancer, but it 
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increases the risk of developing cancers at 
other sites as well as noncancerous diseases 
(6-8). By the time the Surgeon-General’s 
Advisory Committee on Smoking and Health 
was established in 1962, eight major pro- 
spective studies were already under way or 
planned. Studies were being conducted in the 
USA, the United Kingdom and Canada; oth- 
ers were in various stages of development in 
Japan and Sweden. 


The largest of these, the American Cancer 
Society (ACS) 25-State Study, was initiated in 
1959 and involved more than | million per- 
sons. These individuals were followed prospec: 
tively for 12 years. In 1982, the ACS initiated 
a new study in which more than 1.2 million 
men and women in all 50 states will be fol- 
lowed every two years. The ACS 50-State 
Study provides important, new information 
concerning the risks of smoking and tobacco 
use for the individual and the total public 
health dimension of the disease burden due to 
tobacco use for the US population (9,10). 


Figure 1 shows the risk for male and 
female smokers of developing cancer at a par- 
ticular site, as derived from the new ACS pro- 
spective study of 1.2 million persons followed 
for four years. Furthermore, applying national 
smoking and cancer mortality rates to the new 
ACS data provides an estimate of the total 
number of excess cancer deaths attributed to 
smoking for the US population. For cancers at 
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the major smoking-related sites, smoking is 
responsible for approximately 140 000 cancer 
deaths annually. Because these estimates do 
not include other sites which are now thought 
to be associated with cigarette smoking (i.e., 
stomach, uterine and cervix), or those related 
to exposure to environmental tobacco smoke 
by nonsmokers (about 5000 annually), it can 
reasonably be stated that the total cancer bur- 
den due to smoking is probably in excess of 
150 000 deaths annually. Overall, nearly one- 
third of all cancer deaths are considered to be 
directly related to tobacco use in the USA each 
year. 


SMOKING AS A CAUSE OF OTHER 
DISEASES 


Smoking and tobacco use are related not only 
to substantial numbers of cancer deaths but 
also to deaths from many other diseases and 
conditions. Figure 2 provides estimates for 
smoking-related risks for a’ number of these 
diseases. Although the risk of death for many 
of these causes is usually lower than those 
for lung cancer, they represent a significant 
number of premature deaths because of their 
total influence on national mortality patterns. 
The risk for smoking-related coronary heart 
disease, for example, is much smaller than the 
risk for lung cancer; but because coronary 
heart disease is responsible for more deaths 
nationally than any other cause the number of 
smoking-related deaths from this cause is large 
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Fig. 1. Relative risks for cancer mortality among current and former smokers by site and gender 
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(approximately 115 000 deaths in 1985 alone). 
Overall, smoking is responsible for nearly 
400 000 deaths annually in the USA, repre- 
senting nearly one in every six deaths. In- 
creasingly, proportionately more deaths are 
due to cancer than the other major causes, and 
there is no longer any question that tobacco 
use, particularly in the form of cigarettes, is the 
primary cause of premature mortality in the 


USA. 


TRENDS IN CIGARETTE AND 
TOBACCO USE RATES 


Accurate data on trends in tobacco use are 
needed to estimate the magnitude of the 
tobacco use problem and its distribution 
among major socioeconomic groups in the 
USA, to predict the future course of tobacco- 
related disease, and to target public health 
interventions to those people at highest risk of 
tobacco use and tobacco-related disease. 


HISTORICAL PERSPECTIVE 


Tobacco use has been a part of American 
culture for more than 400 years, predating 
the arrival of Columbus and the early settlers. 
The use of cigarettes, however, is of relatively 
recent origin, having gained widespread 
acceptance only during this century. 
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Fig. 2. Relative risks for 
mortality from other 
diseases caused by 
smoking 


Most of the tobacco consumed before 
1900 was in the form of smokeless tobacco, 
but widespread adoption of cigarette smoking 
began in 1913 with the introduction of the 
first blended cigarettes. These cigarettes repre- 
sented an entirely new generation of smoking 
products that were easily inhaled compared to 
their earlier counterparts, thus directly expo- 
sing the lungs and other organs to the dozens 
of toxic and carcinogenic constituents found in 
tobacco smoke. Simultaneously, use of smoke- 
less tobacco decreased, due in part to concern 


about the spread of tuberculosis and the 


advent of anti-spitting laws. By 1921, more 
tobacco was being consumed fer caput in ciga- 
rettes than in any other single tobacco product, 
and as early as 1934, it accounted for more 
than half of all tobacco consumed. 


The use of cigarettes accelerated during 
and immediately following World War I, 


particularly among men. By the early 1920s, 


a majority of men were estimated to be regular 
cigarette smokers, having switched from other 
forms of tobacco use; however, smoking by 
women was still not socially acceptable. 


In fact, when successive age groups of 
men and women are examined, it is readily 
apparent that large numbers of men became 
regular smokers two to three decades earlier 


990 GLYNN et al. 


than women (11). Furthermore, smoking be- 
haviour among older men and women differed 
substantially. It is only in the more recent age 
groups (i.e., beginning about 1940) that most 
women began smoking before their late twen- 
ties or early thirties, whereas the vast majority 
of men initiated regular smoking while in their 
teens. Peak consumption occurred in 1952 
when 5.9 kg of tobacco were consumed per per- 
son; of this amount, 4.7 kg were consumed in 
cigarettes. Today, cigarettes still account for 
the vast bulk of all tobacco consumed (2.5 of 
the 2.8 kg tobacco consumed per caput in the 
USA); however, the total weight of tobacco per 
caput and the total weight of cigarette tobacco 
per caput are only half what they were 40 years 
ago. 

The first large-scale survey to determine 


smoking prevalence was conducted in 1955 
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Fig. 3. Trends in US adult smoking prevalence 
(source: ref. 13) 


by the National Cancer Institute (NCI) in 
response to early findings linking cigarette 
smoking to risk for lung cancer. Figure 3 
depicts the changing nature of smoking pre- 
valence among men and women between 1955 
and 1987. Following decades of increased 
cigarette use, smoking prevalence and overall 
cigarette consumption began to fall during the 
1960s as a result of the first Report of the 
Surgeon-General in 1964, publicity surround- 
ing mandated warning labels, and other mea- 
sures undertaken to inform the public about 
the hazards of cigarette smoking. 


Men responded more quickly than women 
to these first warnings. Between 1966 and 
1978, smoking rates declined by nearly 15% 
among men, while there was little change 
among women. Since the mid-1970s, however, 
smoking has declined in both men and women 
with each successive survey. This trend has 
continued into 1987 — the last year for which 
detailed national data are available. 


CURRENT PREVALENCE OF 
TOBACCO USE 


In 1987, the National Health Interview Survey 
(NHIS) assessed health practices known to 
affect cancer morbidity, mortality and sur- 
vival. Included in this survey were questions 
regarding current and former use of various 
tobacco products and the public’s perception 
of smoking and tobacco use practices on 
health. A detailed analysis of the 1987 NHIS 
cancer supplement was summarized by 
Schoenborn and Boyd in 1989 (12). Some key 
findings that are illustrative of the current use 
of tobacco in the US are highlighted below. 


Differences by gender: Smoking among all 
adults (both men and women 20 years of age 
and older) was 29% in 1987, the lowest 
reported figure since the Government began 
collecting information in 1955. Smoking rates 
remain higher among men compared to 
women; however, the gap between the genders 
is narrowing (Fig. 3), and if present trends 


continue, women may surpass men in smoking 
prevalence by the mid-1990s (13). 


Racial/ethnic smoking prevalence: Among 
the largest US racial/ethnic groups, black 
males have the highest reported current ciga- 
rette use rates (39%) and Hispanic females the 
lowest (18%). White and black females have 
identical smoking rates (28%), a pattern that 
has been consistently observed for nearly two 
decades. Among all major racial and ethnic 
groups, the highest rates are generally seen 
in middle-aged groups, after which smoking 
declines. Whites of both sexes smoke more 
cigarettes per day than other groups, and 
they have higher rates of heavy smoking (>25 
cigarettes daily). 


Teenage cigarette smoking: While periodic, 
systematic surveys to assess smoking among 
the young have not been conducted, data from 
other surveys that include significant numbers 
of teenagers or high-school students do provide 
insight into current adolescent cigarette use. 
Data from the National Institute on Drug 
Abuse (NIDA) High School Seniors Survey 
shows that smoking by seniors has remained 
nearly constant at just below 20% since 1980, 
after several years of decline. The 1985 NIDA 
Household Survey supports this finding, with 
16% of teenagers (12-17 years of age) report- 
ing’ having used cigarettes in the past month. 
This figure is lower than in 1977, but it repre- 
sents virtually no change from 1982. Two 
smaller studies (14,15) suggest that smoking 
among school dropouts is considerably greater 
than among young people still in school, with 
prevalence rates as high as 75%. 


Other forms of tobacco use: Several questions 
concerning other forms of tobacco use were 
included on the 1987 NHIS. Use of these pro- 
ducts is primarily a male phenomenon; fewer 
than 1% of all women use other forms of 
tobacco. Slightly more than 6% of males used 
some form of smokeless tobacco regularly in 
1987, about 3% used pipes, and 5% smoked 
cigars (16). 
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Use of smokeless tobacco products by 
young adolescent males appears to be a grow- 
ing problem. Teenage boys, 16-19 years of age, 
reported a 300% increase in the use of snuff 
and a 250% increase in the use of chewing 
tobacco between 1970 and 1985. A similar pat- 
tern of increased use occurred among younger 
adult males (20-29 years of age) during this 
same period (16). 


US STRATEGIES FOR THE CONTROL 
OF TOBACCO USE 


Efforts to control tobacco use in the USA 
accelerated after publication of the first 
Surgeon-General’s Report on Smoking and 
Health in 1964. These efforts have been multi- 
pronged, including the development of numer- 
ous prevention and cessation programmes, 
public information campaigns, legislative ini- 
tiatives, advocacy activities and others. A wide 
range of organizations in the Federal sector 
(e.g., Office on Smoking and Health, National 
Heart, Lung, and Blood Institute, National 
Institute on Drug Abuse), voluntary agencies 
(e.g., American Lung Association, American 
Cancer Society, American Heart Association, 
March of Dimes), and others (e.g., American 
Medical Association, State Health Depart- 
ments, Doctors Ought to Care), have been 
closely allied in efforts to control of tobacco 
use. 


Because the range of activities and orga- 
nizations involved in these efforts is wide- 
ranging, a considerably more detailed docu- 
ment would be necessary to describe them 
fully. Therefore, as an example the most com- 
prehensive of these efforts, the tobacco use 
control programme of the NCI will be describ- 
ed in some detail. 


REVIEW OF NCI INITIATIVES TO 
CONTROL TOBACCO USE 


The NCI has a long history of smoking control 
efforts. After the first studies linking smoking 
with lung cancer in the early 1950s, the NCI 
soon included smoking as part of its research 
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agenda. Since then, it has established a com- 
prehensive cancer prevention strategy that 
includes the prevention and control of tobacco 
use as a priority in the reduction of cancer 
incidence and mortality. 


EVOLUTION OF THE NCI SMOKING 
TOBACCO AND CANCER 
PROGRAMME 


In 1955, the NCI undertook the first large- 
scale examination of smoking and tobacco use 
in the USA in conjunction with the US Census 
Bureau (17). In 1956, the NCI was part of the 
Surgeon-General’s Study Group on Smoking 
and Health, which issued the first official 
government statement on smoking and lung 
cancer (18). When the Surgeon-General’s 
Advisory Committee on Smoking and Health 
was formed in October 1962, the NCI pro- 
vided staff and expertise for developing the 
landmark report on the health consequences of 
smoking (19). 


During the 1960s, the NCI continued its 
basic biomedical research programme on 
smoking and tobacco use, expanding its efforts 
to include studies not only in epidemiology but 
also of the chemistry, toxicology and pharma- 
cology of tobacco smoke and animal experi- 
mentation studies. In the early 1970s, a large- 
scale effort was initiated to identify hazardous 
elements in tobacco and tobacco smoke and 
ways of reducing or eliminating these agents so 
as to reduce the disease risk of smokers (20). 
As it became more obvious that a ‘less hazard- 
ous’ cigarette was not a reasonable alternative 
to prevention and cessation of smoking, the 
effort changed in the late 1970s to place more 
emphasis on why people smoke and related 
behavioural issues. 


In 1982, following the publication of the 
first Surgeon-General’s Report that focused 
entirely on tobacco use and cancer and the 
enunciation of NCI’s goal of reducing cancer 
mortality rates by up to 50% by the year 2000, 
the Institute began a major planning effort 


to reduce the prevalence of tobacco use in 
the USA. This programme was entitled the 
Smoking, Tobacco, and Cancer Programme 


(STCP). 


NCI SMOKING, TOBACCO AND 
CANCER PROGRAMME 


Although the medical and scientific communi- 
ties had reached consensus on the link between 
smoking and cancer, there was no consensus 
on how best to persuade people to give up the 
habit, or not begin smoking at all. Because 
of the uncertainties surrounding the effective- 
ness of specific smoking-control approaches, 
the NCI initiated a major effort that placed 
emphasis on the development and testing of 
prevention and cessation interventions. This 
highly-focused effort has now become the larg- 
est of its kind in the world. Sixty prevention 
and cessation trials were begun that have 
affected more than 10 million people in 33 
states, eastern Canada, and more than 200 
North American communities. The cost of this 
programme for the years 1982 to 1990 is US$ 
250 million. 


The STCP is the focal point of the NCI’s 
disease prevention and health promotion 
research activities related to tobacco use ahd 
cancer. The goal of this programme is to de- 
crease the incidence and mortality of cancers 
caused by, or related to, smoking and the use 
of tobacco products. The main thrust for 
attaining this goal is to develop and apply 
effective interventions to reduce the prevalence 
of tobacco use. The STCP’s specific objective 
is to reduce the proportion of adults and 
youths who smoke to 15% or less by the year 
2000. 


The priorities for this intervention re- 
search effort grew from a systematic plan- 
ning process that involved state-of-the-art 
reviews and consensus development, involv- 
ing hundreds of scientists and public health 
experts. The result of this planning has been 
the implementation of a three-step sequence of 


activities beginning with the support of nearly 
50 large intervention research trials, followed 
by the controlled application of trial results 
in a range of communities in North America, 
leading to a nationwide demonstration project 
applying all that has been learned in the first 
two steps of this research-to-applications 
sequence (Fig. 4). 


The steps in this sequence are: (i) inter- 
vention research trials; (ii) community inter- 
vention trial for smoking cessation; and (iii) 
American stop smoking intervention study for 
cancer prevention. 


As with all of the NCI prevention and 
control efforts, it has followed the logic of 
cancer control phases to determine the nature 
of readiness to move to the next step in the 
research sequence (Fig. 5). This logic com- 
prises five sequential phases that emphasize a 
progression of activity from basic investiga- 
tions to broad applications in target popula- 
tions. Between each phase there is a ‘decision 
point’ with operational criteria to determine if 
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Fig. 4. Model for STCP’s research-to-applications 
of research sequence 


research outcomes warrant proceeding to the 
next phase. This approach is described else- 
where (21,22), but the phases are described 
briefly below: 


Phase I — Hypothesis development: In 
Phase I studies, available scientific evidence 
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from basic laboratory, clinical, epidemiological 
and behavioural research is assessed to deter- 
mine the opportunity for formulating a testable 
hypothesis. 


Phase II — Methods development: Phase 
II studies are designed to characterize the var- 
iables to be controlled or monitored in subse- 
quent intervention studies and to ensure that 
accurate and valid procedures are available 
before the study is implemented. 


Phase III — Controlled intervention tri- 
als: Phase III trials test the hypotheses devel- 
oped in Phase I using the methods validated 
in Phase II. These trials test hypotheses in 
groups that enable the efficacy of the interven- 
tion to be determined. 


Phase IV — Defined population studies: 
Phase IV studies are designed to quantify 
the impact of an effective intervention in a 
large sample representative of a large target 
population. 


Phase V — Demonstration and imple- 
mentation studies: Phase V demonstrations 
apply the proven interventions from Phase IV 
in large communities and measure their public 
health impact. 


The intervention trials’ comprise _pri- 
marily Phase III in the STCP research-to- 
applications sequence, with a few Phase IV 
trials; COMMIT is a Phase IV trial; and 
ASSIST will complete the sequence with a 
Phase V trial. Each of these steps is briefly 
described below. 


STCP intervention trials: After reviewing 
existing research and consulting with hun- 
dreds of experts in relevant fields, the decision 
was made in 1983 for the STCP to employ a 
two-part strategy in the development of its 
intervention trials. 


The first strategy involved the design and 
study of interventions using schools, self-help 
techniques, physicians/dentists, and the mass 
media as the means of intervention delivery. 


The second strategy targeted specific popula- 
tions that are at particular risk for tobacco- 
related cancers and/or are amenable to pre- 
vention strategies — youth, minority ethnic 
groups, women and smokeless tobacco users. 
These two strategies resulted in eight sets 
of intervention studies, comprising 49 trials 
(Table 1). 


Table 1 
STCP intervention trials (1984-92) 

Intervention Number 

of trials 
School-based 10 
Self-help strategies 7 
By physician/dentist 5 
Through mass media 4 
Among blacks 7 
Among Hispanics 3 
Among women 5 
Smokeless tobacco use 8 
Total 49 


The goal of these trials has been to 
develop cost-effective, durable, generalizable 
and readily adoptable interventions which can 
then be field tested in COMMIT and dissem- 
inated through ASSIST, the second and third 
steps in the STCP research-to-applications 
sequence. The trials were first funded between 
1984 and 1987 and will continue through 1992, 
although many have now begun to report final 
data and disseminate useful interventions. 


In addition to using the interventions 
developed in these trials in COMMIT and 
ASSIST, the STCP has prepared summaries of 
the results and the most effective techniques 
developed through the school-based (23,24) 
self-help (25,26) and physician trials (27,28) 
and has begun to do so with the media trials 
(29). The target population trials (i-e., women, 
blacks, Hispanics, and smokeless tobacco 
users) began later than the others, and their 
results will be reported as they become avail- 
able, beginning in late 1990. 


COMMIT — Community intervention trial 
for smoking cessation: The Community 
Intervention Trial for Smoking Cessation 
(COMMIT) is the largest smoking interven- 
tion trial in the world, involving directly or 
indirectly more than 6.5 million people in the 
testing of a community-based intervention pro- 
tocol that can be disseminated nationwide to 
meet the NCI objective to reduce smoking 
prevalence by the year 2000. In this trial, the 
emphasis is on heavy smokers (25 or more cig- 
arettes a day), because of their greater cancer 
risk and greater difficulty in quitting. Heavy 
smokers represent only one-quarter of all 
smokers, but they account for nearly half of all 
the lung and smoking-related cancers among 
smokers. 


The trial design includes 11 pairs of com- 
munities in North America that were matched 
in size, demographics and location. Following 
a base-line survey, one community for each 
pair was selected randomly in 1988 as the 
intervention site. The primary hypothesis 
being tested is that the implementation of 
a defined intervention protocol, delivered 
through multiple community groups and orga- 
nizations and using limited external resources, 
will result in a rate of quitting among heavy 
smokers that is at least ten percentage points 
greater (e.g., 25% versus 15%) than that 
observed in the comparison communities. 


The COMMIT interventions will build 
on, coordinate and facilitate community smok- 
ing control activities. The overall intervention 
goals are to: (i) increase the priority of smoking 
as a public health issue; (ii) improve the com- 
munity’s ability to modify smoking behaviour; 
(iii) increase the influence of existing policy 
and economic factors that discourage smoking; 
and (iv) increase social norms and values that 
support nonsmoking. 


Trial investigators evaluated the STCP 
intervention trial results, scientific literature 
and other data sources to define a protocol of 
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40 required interventions. Examples of these 
intervention activities are given in Table 2. 


As acommunity trial, COMMIT requires 
the implemenfation of a complex intervention 
protocol in partnership with diverse commu- 
nity organizations and groups. To form this 
partnership effectively, the protocol required 
the formation of a community board and task 
forces in all intervention sites. Following ran- 
domization, the process of community mobili- 
zation was started so that the community 
boards could assume the responsibility for 
planning and managing the protocol imple- 
mentation. In the 11 sites, the four-year inter- 
vention effort will involve more than 1000 
physicians, 700 dentists, 1400 worksites, 1000 
community organizations, 250 media outlets, 
400 schools and 60 cessation service providers. 


In addition to COMMIT, of course, 
major national efforts to deal with the smoking 
problem in the USA will be continuing on 
multiple fronts. Social acceptability and public 
attitudes toward smoking and tobacco use 
behaviours are changing rapidly. Schools are 
adopting more effective prevention curricula; 
worksites are changing policies and encourag- 
ing cessation; the health care system is taking 
a more active role in smoking cessation; and 
the general population is urging public policy 
changes related to smoking and tobacco use. 
As these changing social trends motivate com- 
munity leaders to take actions, appropriate 
resources, materials and expertise will be 
needed to maximize these local efforts. 
COMMIT will serve as a major laboratory for 
the study of community-wide smoking cessa- 
tion and for the evaluation of specific strategies 
to meet these needs. 


ASSIST — The American stop smoking inter- 
vention study for cancer prevention: One 
of the major barriers in the effort to control 
smoking behaviour in the US population over 
the past 25 years has been the lack of a system- 
atic plan to make practical use of available 
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Table 2 


Examples of COMMIT intervention activities: trial interventions 


Intervention task force Public education 


Community activities 


Policy/economic 
activities 


Motivate smokers to seek 
cessation assistance from 
providers 


Health care 


Promote worksite smok- 
ing behavioural changes 
(presentations, posters, 
newsletters) 


Worksites 


Presentations at 
meetings and in organi- 
zational media 


Organizations 


Oral/written information 
on health consequences, 
quit resources, mainte- 
nance, passive smoking: 


Cessation 
resources/services 


Newsletter for smokers/ 
families with information 
on quit resources 
through network 


Public education “Kickoff, even to publi- 


(media) cize other activities; 
media training for local 
advocates; local amplifi- 
cation of national events 

Schools School curricula; 


student/parent materi- 
als; teacher training 


smoking control technology. During this 
period, a substantial body of intervention 
research has emerged from the published liter- 
ature. With the adoption of ASSIST, NGI and 
its partner, the American Cancer Society, have 
committed the resources necessary to ensure 
the dissemination of this technology to effect 
large-scale change. 


Physician/dentist/ 
pharmacist training; 
expand cessation 
programmes 


Support worksite cessa- 
tion programmes (self- 
help manuals, A/V 
materials, incentives) 


Promote community ces- 
sation resources, self- 
help programmes of 
large organizations 


Counselling, self-help 
materials, referral to ces- 
sation programmes 
through telephone 
hotline 


Promote self-help, cessa- 
tion resources, social 
support through network 
(‘buddy system’) 


Self-help information, 
referrals to cessation 
resources, including 
hotline 


Promote parental cessa- 
tion through youth, com- 
bined parent-cessation/ 
adolescent-prevention 
programmes 


Seminars/consultation to 
promote no-smoking 
policies 


Develop smoke-free 
worksite policies 


Promote smoke-free 
meetings, organize com- 
petitions (‘magnet 
events’) 


Refer to community 
resources to change poli- 
cies; information on 
regional/national smoke- 
free policies 


Publicize local smoking 
policy changes 


Publicize policy changes 
in local institutions, pas- 
sive smoking issue 


Promote smoke-free 
school policies, sports, 
other public events. 
Reduce tobacco sales to 
teenagers 


Rationale and objective: In 1987, the NCI 


recognized that as large and as comprehensive 
as the STCP intervention trials were, they 
would have little impact on smoking behaviour 
and even less on cancer mortality rates unless 
their resulting technology was applied on a 
national scale. Thus, in April 1987, NCI con- 
vened a three-day meeting of more than 250 


of the world’s most knowledgeable smoking 
experts to plan the next step in the research-to- 
applications sequence. It was the group’s con- 
sensus that many of the STCP strategies being 
tested were effective and ready to be imple- 
mented in a Phase V cancer control research 
effort. 


On the basis of this consensus, the STCP 
initiated a series of meetings and discussions 
with experts both inside and outside the pro- 
gramme to plan the approach necessary to 
affect sufficient numbers of US citizens to 
achieve the NCI tobacco control objectives for 
the year 2000. These experts strongly recom- 
mended that community-based tobacco con- 
trol coalitions be established in entire states or 
in large metropolitan areas in order that at 
least 50 million Americans be reached in this 


effort. This recommendation served as the 
basis for the development of ASSIST. 


Project organization: ASSIST is a large-scale 
demonstration project involving entire states 
and large metropolitan areas. ASSIST sites 
will be required to form community-based to- 
bacco control coalitions that will be responsi- 
ble for developing comprehensive tobacco 
prevention and control plans, and for imple- 
menting these plans in a coordinated fashion 
throughout the demonstration site. State and 
local health departments, because of their 
overall responsibility for the public’s health, 
will serve as the fiscal agent for the coalitions; 
and because of its long history in smoking and 
health at the national and local levels and its 
extensive network of local volunteers, the 
American Cancer Society is a complementary 
partner whose participation is critical to the 
success of this project. 


The organization of ASSIST is based on 
a coalition model. The strength of this model 
is the ability of member agencies to expand 
smoking control activities within ‘existing’ sys- 
tems, to institutionalize smoking interventions 
for youth, and to initiate and support com- 
prehensive smoking control policies, such as 
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increasing restrictions on smoking in public 
places and limiting access to tobacco by 
minors via sales and promotions. 


In addition, coalition members will have 
an institutional agenda that is consistent with 
smoking control, a network of organization 
members throughout the demonstration site, 
an established means of communication, and a 
structure (or the flexibility to create one) that 
will support smoking control activities. 


Project implementation: ASSIST will be im- 
plemented in two phases. Phase I, the plan- 
ning period, started in late 1991 and will last 
24 months. Phase II, the implementation 
period, will begin during 1993 and continue for 
five years. 


During Phase I, each state or metropoli- 
tan area coalition will perform a comprehen- 
sive site analysis by thoroughly surveying its 
region to determine the current status of to- 
bacco control and to assess needs. Each coali- 
tion will develop a comprehensive tobacco 
prevention and control plan that not only 
reflects the unique needs of the ASSIST site, 
but also meets NCI project standards (based 
on the Intervention Trials and COMMIT 
results). 


Phase II will involve carrying out the 
detailed action steps developed during the 
planning process. NCI standards will set min- 
imum levels of emphasis in different pro- 
gramme areas, including the health care sys- 
tem; workplaces; schools; civic, social and 
religious organizations; the media; and the 
social policy arena. Phase II activities will 
include training health care professionals to 
deliver cessation services and counselling, 
provision of targeted cessation interventions in 
various community locations (particularly 
worksites), implementation of tobacco use pre- 
vention curricula in schools, and involvement 
of print and electronic media to cover the 
smoking and health issue more aggressively. 
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Evaluation: Demonstration sites will be evalu- 
ated with the assistance of the US Census 
Bureau. Three surveys are currently planned: 
a base-line, a mid-project and a post-im- 
plementation phase survey. The endpoint of 
the project is to compare the prevalence of 
smoking and tobacco use in demonstration 
sites with that in the rest of the USA. In addi- 
tion to the census surveys, a number of process 
and other evaluation studies will be conducted 
throughout the project. 


OTHER NCI SMOKING RESEARCH 
AND CONTROL ACTIVITIES 


While the focus of NCI smoking control 
activities has been on the intervention trials, 


COMMIT and ASSIST, these efforts are 


highly dependent upon the products and | 


results of a number of other smoking-related 
initiatives within the NCI. 


These initiatives include those of the 
Division of Cancer Etiology in areas. such as 
the mutagenic and carcinogenic effects of vari- 
ous tobacco products and their constituents, 
the biological and behavioural effects of ciga- 
rettes with different yields of nicotine and tar, 
and the association between exposure to envi- 
ronmental tobacco smoke and lung and cervi- 
cal cancer in nonsmokers; provision of support 
for a number of state health departments 
involved in cancer prevention and control pro- 
grammes with major tobacco control compo- 
nents (30); studies of involuntary exposure to 
smoke aboard aircraft (31); efforts to control 
smoking at work; development of a data bank 
on tobacco advertising and promotion; adapta- 
tion of research results for use by smokers, 
health professionals and educators (32,33); 
and many others which help provide the 
knowledge base for the effort to achieve a 
smoke-free society. 


FUTURE SMOKING CONTROL 


EFFORTS IN THE USA 


Although the NCI experience in control of 
tobacco use has been the focus here, it is 


presented only as a microcosm of the nation- 
wide efforts that have been made and where 
they will probably go in the near future. 
Continuing research is certainly necessary, 
e.g., in such areas as prevention and cessation 
among minority ethnic smokers, pre-ado- 
lescent smoking prevention programmes and 
cessation programmes for older smokers. The 
focus of control efforts, however, will more 
probably be on the dissemination and applica- 
tion of what we already know, as well as on the 
formulation of policies designed to prevent 
youth from starting to use tobacco, to help 
youth and adults who wish to stop to do so, 
and to protect nonsmokers from the hazards of 
environmental tobacco smoke. 


Disseminating what has been learned 
about the prevention and cessation of tobacco 
use as widely as possible and facilitating its use 
will continue to be the primary focus of many 
organizations such as the NCI; other groups 
will expand upon and diversify these efforts. 
Policy issues such as increased excise taxes on 
tobacco and earmarking of the proceeds for 
health promotion activities; limitation of to- 
bacco use in public places; agricultural policy 
reform; review of tobacco industry advertising 
and promotion activities; and minors’ access to 
tobacco will all be important and increasingly 
critical agenda items for the 1990s. 


The most crucial aspect of all these issues 
is that, to achieve optimum success (defined 
as a smoke-free society by the year 2000), the 
knowledge gained and the issues to be ad- 
dressed must be applied in ‘a coordinated, 
complementary fashion’. This is the goal of 
NCI’s ASSIST and should be the goal of any 
future tobacco use control efforts. If we have 
learned nothing else in the past decades 
of research and related activities, it is that 
single-focus efforts (e.g., media campaigns, 
school programmes) produce little long-term 
change in the prevalence of tobacco use. 
Rather, it has been those efforts which com- 
bine a number of coordinated initiatives that 


have provided the strongest, longest-lasting 
reductions in prevalence. 


The future of US smoking control efforts, 
therefore, lies in strengthening existing coop- 
erative relationships among smoking control 
advocates (e.g., Coalition on Smoking or 
Health) and facilitating cooperative linkages 
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Communication strategies for intervening in the 


tobacco habits of rural populations in India 


Mira B. Acut, P. C. Gupta, R. B. BHONSLE AND P. R. Murti 


Basic Dental Research Unit and WHO Collaborating Centre for Oral Cancer Prevention, 
Tata Institute of Fundamental Research, Bombay, India 


A 10-year prospective intervention study was conducted in three rural areas among 36 000 
tobacco users in India with the objective of bringing in behavioural modification and habit cessa- 
tion. This was a complex exercise, considering that the study population was diverse, illiterate and 
non-voluntary, coupled with characteristic life styles, beliefs and perceived notions on the medic- 
inal importance of tobacco. In-depth studies and pilot surveys were conducted prior to the plan- 
ning of intervention. On the basis of these studies, several communication inputs were designed: 
(i) personal communication, (ii) films, (iii) posters, (iv) folk-drama, (v) radio programmes, (vi) 
cessation camps, (vii) dental treatment and (viii) newspaper articles. These were pretested and 
the population was exposed to them in measured doses. These approaches were found suitable 
and brought about habit cessation in 14% of the tobacco users. Personal communication which 


afforded one-to-one interaction was the most preferred input by the population. 


INTRODUCTION 

Oral cancer is a common cancer in India (1), 
and voluminous data demonstrate the causal 
role of tobacco in this disease. It has also been 
established that tobacco habits are strongly 
associated with various oral precancerous le- 
sions and conditions, and that oral cancer in 
most instances originates from precancer (2-5). 
Motivated by these findings, an intervention 
trial was undertaken among 36 000 tobacco 
users in three rural areas in India, namely, 
Bhavnagar district in the State of Gujarat, 
Ernakulam district, Kerala, and Srikakulam 
district, Andhra Pradesh. The broad objectives 
were to: (i) motivate people to give up their 
tobacco habits, and (ii) measure its impact on 
the incidence of oral precancer. This paper 
describes the planning, design and implemen- 
tation of communication strategies in pursu- 
ance of the first objective of the study. 


STUDY POPULATION 
The target population consisted of 12 000 
tobacco users aged 15 years and over in each of 


the three districts. The tobacco habits preva- 
lent in these areas included smoking cigarettes, 
bidis, hookli, chutta and reverse chutta; tobacco 
was also chewed by itself, or more often in pan, 
i.e., betel quid. The populations in these areas 
differed in their life styles, languages, diet, 
educational level, socio-cultural set-up, atti- 
tudes, beliefs and perceptions, and they were 
non-voluntary. 


PLANNING OF INTERVENTION 

The first step in the planning of intervention 
was to understand the habits — how were they 
taken up, how they are continued and how 
they fit into the life style of the habitues — 
what perceptions they have about the virtues 
or ill-effects of these habits and finally what 
will make them quit the habits, if at all. 


Very little information was available on 
the above factors for planning the strategy. 
Therefore, a series of in-depth interviews with 
individuals, and short surveys of the pop- 
ulation were done in each area. These studies 
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also investigated what kind of communication 
inputs the population needed or would be 
receptive to. These studies showed that al- 
though people generally thought that tobac- 
co use is not good, they were not aware of its 
harmful effects. Accordingly, the focus of the 
intervention revolved around health educa- 
tion, reinforcement, motivation, suggestion of 
methods of cessation, and advice on combating 
withdrawal symptoms. 


The following communication strategies 
were designed, pretested and used with peri- 
odic up-dates on the basis of feed-back. 


Personal communication: Personal communi- 
cation was provided by examining dentists, 
social scientists and other members of the 
team. The type of information to be given by 
each communicator was predetermined. Per- 
sonal communication was usually given in a 
one-to-one or one-to-two ratio and was done 
with a view to sorting out doubts and learning 
behaviours that would result in abstension 
from the habit. The steps in personal commu- 
nication were worked out in a logical order, 
keeping in mind the dynamics of human psy- 
chology and what it takes for people to make 
decisions and change their attitudes and be- 
haviour. Visual aids, like pictorial booklets or 
a set of photographs, were utilized. Personal 
communication accorded an opportunity for 
the people to establish trust and confidence 
so that their individual problems regarding 
tobacco habits could be discussed. Methods of 
tobacco cessation and means of combatting 
withdrawal symptoms were a part of the per- 
sonal communication. 


Films: Film is a very powerful medium for cre- 
ating awareness, especially among non-literate 
and semi-literate audiences; and when it is 
utilized effectively, it works in motivating 
behavioural changes. Its advantage is that it 
gives information to many people at the same 
time. Besides giving a uniform message to 
everyone, it can present information by dram- 
atizing situations that have human appeal. 


Two films were produced in local languages 
specifically for this study. The objective of the 
first film was to give information and create 
awareness about the relationship between to- 
bacco habits and oral cancer; the second film 
was intended to point out how habits are taken 
up, continued and how they can be given up? 


To derive maximum benefit, the film was 
screened according to a set format. It was 
shown to small groups at a time; in Kerala, 
screening was always done in a room, while 
in Gujarat and Andhra Pradesh this was not 
always feasible. The screening was preceded 
by an explanation of the film by social scien- 
tists and followed by a group discussion. 


Posters: Specially designed posters were dis- 
played to serve as a reminder to the target pop- 
ulation that they ought to be reconsidering 
their tobacco habits. Two kinds of posters were 
utilized, one with a written message and the 
other with pictures. Slides prepared from these 
posters were projected in movie houses around 
the villages. In addition, hand-written posters 
summarizing the findings in the village were 


put up. 


Folk-drama: Plays were produced to correct 
the prevalent superstitions and misconceptions 
about tobacco with the objective of discussing 
and perhaps explaining them. Folk-drama was 
used in Srikakulam district because burra Katha, 
a form of folk-drama with songs and music is 
popular in this area. The format of burra katha 
was well-suited for conveying intervention 
messages as it had three characters: the first, a 
clown represented the viewpoint of the villag- 
ers and conveyed their misconceptions and 
beliefs; the second character represented the 
examining team, and dispelled the misconcep- 
tions; and the third coordinated the informa- 
tion in the right perspective. A special script on 
tobacco use and oral cancer was written in 
folk-drama style. 


Radio programmes: These were utilized to 
create an environment that would help the 


target population to think about their tobacco 
habits and act as reminders in between exam- 
inations. The programmes were made in the 
form of talks, interviews, dramas, documenta- 
ries and spots. 


Cessation camps: At a particular time, cessa- 
tion camps were conducted in the villages on 
request of the target population, who volun- 
teered by saying that they believed what was 
said about tobacco and would like to give it up 
but needed help and support. In cessation 
camps, detailed discussions were held to sug- 
gest solutions to the problems of discontinuing 
the tobacco habits. Regular daily follow-up 
was maintained for a few days until people felt 
they could abstain on their own. 


Dental treatment: Pre-planning surveys re- 
vealed that a majority of the people, and most 
women, began to use tobacco for its perceived 
medicinal value for tooth-related problems 
(see paper by Bhonsle e¢ al., this volume). It 
was decided to address this problem by setting 
up temporary dental clinics in the villages so as 
to eliminate at least one of the reasons given for 
practising the habit. This opportunity was also 
utilized to conduct exhibitions on tobacco hab- 
its and organize group meetings, with a view to 
encouraging the target population to ask ques- 
tions and to discuss their feelings and doubts. 


Newspaper articles: Although literacy was 
low, with the exception of Ernakulam (65% in 
1980), newspaper articles were published in all 
areas under study to inform and educate peo- 
ple on the subject of oral cancer and interven- 
tion. It was hoped that school children and 
other literate members of the community 
would read and convey this information. 


METHODOLOGY 


The intervention procedures were integrated 
and matched with routine examinations of the 
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population. The examinations were done dur- 
ing a base-line survey and 10 annual follow- 
ups. In each area, oral examinations, inter- 
views and intervention were conducted by a 
team consisting of dentists, social scientists, 
interviewers and other supportive personnel. 
The social scientists were trained in conduct- 
ing in-depth interviews and in interacting with 
the population in a considerate and friendly 
manner. They were also given requisite infor- 
mation on oral cancer and precancer. 


The study population in each area was 
spread over many villages, and the examina- 
tion procedure lasted 3-10 days in each village, 
each year. During this period, the social scien- 
tists and other members of the team interacted 
with the population, delivered personal com- 
munication, screened the film and fixed the 
posters. 


EFFECTS OF INTERVENTION 


It was gratifying to note that the intervention 
procedures adopted were easily understood by 
the villagers and the concept of intervention 
was well received. This was borne out by the 
results. For example, in Ernakulam at the end 
of one year of intervention, 2% had discontin- 
ued the habit (6); 9.4% had discontinued after 
five years (7), 12.3% at the end of eight years 
(8) and 14% at the end of 10 years (see paper 
by Gupta et al., this volume). A ‘rank ordering’ 
of the inputs by the target population as per 
their preference indicated that personal com- 
munication had been the most helpful to them, 
perhaps due to the one-to-one interaction that 


it afforded (9). 
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Oral cancer is caused by tobacco chewing and smoking. In this behavioural intervention study in 
Ernakulam district, 12 000 tobacco users were interviewed about their tobacco habits, examined 
for the presence of oral precancerous lesions and exposed to an intensive programme of health 
education on tobacco habits. The control cohort was a subset from an earlier study which used a 
similar methodology but with minimal behavioural intervention. Results after 10 years of 
follow-up showed that a higher percentage of individuals stopped using tobacco completely in the 
intervention cohort than in the control cohort. Several other indicators also showed that the inter- 
vention had been effective. As a result, the annual incidence of the most common oral precancer- 
ous lesion, leukoplakia, decreased substantially in the intervention cohort. Since most oral cancers 
are known to be preceded by oral precancerous lesions, the results demonstrate that primary pre- 


vention of oral cancer is feasible and practicable. 


INTRODUCTION 


It is a well-accepted fact that a high incidence 
of oral cancer in India and in several other 
South-East Asian countries is caused by the 
use of tobacco in the form of chewing and 
smoking. Most of this oral cancer, as much as 
90% according to WHO estimates, is directly 
attributable to the chewing and smoking of 
tobacco (1). This indicates that oral cancer is 
amenable to primary prevention. The current 
study was undertaken to assess the feasibili- 
ty and effectiveness of a primary prevention 
programme for oral cancer in a rural Indian 
population. 


In large scale house-to-house cross-sec- 
tional surveys of over 150 000 individuals in 
rural India, the habits of tobacco chewing 
and smoking were strongly associated with 
oral cancer and precancer (2,3). A 10-year 


follow-up study of 30 000 individuals in three 
areas showed that all new cases of oral cancer 
and precancer developed exclusively among 
tobacco chewers and smokers, although a large 
proportion of the cohort consisted nonusers 
of tobacco. In addition all new cases of oral 
cancers developed among individuals with a 
prior diagnosis of oral precancerous lesions 
(4). When tobacco use was stopped or reduced 
substantially, the regression rates of oral pre- 
cancerous lesions increased significantly (5). 
These results establish an almost complete 
association between tobacco use, oral cancer 
and precancer. 


The present study was undertaken with 
two objectives: (i) to find out whether individ- 
uals in rural areas can be motivated to give 
up their tobacco habits through a concentrat- 
ed programme of health education and (11) 
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whether this programme would affect the inci- 
dence or risk of oral cancer. This study was 
conducted in three districts of India (see paper 
by Mehta, this volume) and the results from 
Ernakulam district in the State of Kerala in 
southern India where the incidence of oral can- 
cer and precancerous lesions is known to be 
high, are discussed in this paper. 


MATERIAL AND METHODS 


Two distinct cohorts were selected and fol- 
lowed up at annual intervals for 10-years in 
Ernakulam district. In both cohorts, the base- 
line and annual follow-ups consisted of an 
interview and a clinical mouth examination 
for each individual in house-to-house surveys. 
In follow-up surveys, each individual was 
identified before the interview and examina- 
tion from an alphabetical list of names cross- 
indexed with addresses and other identifying 
information. 


The commonest method of tobacco smok- 
ing was bidi smoking and tobacco was chewed 
most commonly in pan (betel quid) (see paper 
by Bhonsle et al., this volume). The commonest 
oral precancerous lesion was leukoplakia (see 
paper by Murti et al., this volume). 


The survey teams that went house-to- 
house consisted of dentists, interviewing clerks, 
drivers and local help. For the intervention 
study a social scientist was also a member of 
the team. The intervention cohort was sub- 
jected to a concentrated programme of health 
education about tobacco use in various differ- 
ent forms (see paper by Aghi et al., this vol- 
ume), whereas the control cohort was sub- 
jected to no such campaign. 


Intervention cohort: The populations from 
selected ‘Karas’ (smallest population unit 
available through census publications) in 
Ernakulam district were screened, and all 
available tobacco users aged 15 years and 
over were chosen (12 212 individuals) as the 
study sample. Only temporary residents, very 
old, sick, infirm or psychologically disturbed 


people and those treated for oral cancer were 
excluded. The base-line survey for this in- 
tervention cohort was conducted in 1977-78, 
and 10 annual follow-ups were conducted 
thereafter. 


Intervention: Special studies revealed that 
many people began to use tobacco and very 
often continued it because of its perceived 
medicinal value for disorders such as tooth- 
ache and gastric disturbances (see paper by 
Bhonsle et al., this volume). There was almost 
no awareness of any possible health conse- 
quence of tobacco use. The health education 
programme therefore consisted of two broad 
categories: (1) information for creating aware- 
ness regarding the relationship between to- 
bacco use and oral cancer and convincing the 
target population of this relationship, and (ii) 
helping individuals to stop their tobacco use. 
In the health educational campaign, both per- 
sonal and mass media communication were 
employed. For details see the previous paper 
by Aghi et al. in this volume. 


The health educational programme was 
ongoing, dynamic and responsive to feed-back 
from the target population. All the interven- 
tion inputs were pretested before implementa- 
tion and modified if necessary. The entire 
health education material was based solely 
upon scientific facts. 


Control cohort: For this cohort, ‘karas’ were 
selected by random sampling and the entire 
population aged 15-years and over was exam- 
ined. The base-line survey was conducted in 
1966-67 and the first follow-up survey three- 
years later. Eight annual follow-up surveys 
were conducted, providing 10-year follow-up 
results. For the purpose of this report, only a 
subset of the original cohort is included, 
namely tobacco users in the base-line survey. 


Intervention: Although health education 
was not actively attempted in the control 
cohort, the conduct of the study itself provided 
some intervention input. The association 
between oral cancer and tobacco habits was 


explained to patients, especially while inter- 
viewing and conducting oral examinations. 
The examining dentists routinely advised 
patients to give up their tobacco habits, more 
forcefully if the patient had an oral precancer- 
ous lesion. 


Statistical analysis: The incidence rates of leu- 
koplakia were calculated using person-years 
method. The numerator for the incidence rate 
consisted of individuals with a diagnosis of oral 
leukoplakia in any of the follow-ups, but with- 
out a diagnosis of oral leukoplakia, submucous 
fibrosis or oral cancer in any previous exami- 
nation. The denominator consisted of person- 
years of observation among individuals with 
no prior diagnosis of oral leukoplakia, sub- 
mucous fibrosis or oral cancer. Variations 
with time in age and tobacco use were taken 
into account. Stoppage of tobacco habit was 
defined as complete discontinuation of any 
form of tobacco use at least six months prior to 
the interview. 


RESULTS 


Table 1 shows the cohort size and the 
follow-up details for the intervention and con- 
trol cohorts. The control cohort was half the 
size of the intervention cohort. The loss to 
follow-up was higher in the control cohort 
(9.9% vs 0.9%), and correspondingly follow- 
up percentages were higher in the intervention 
cohort. 


Figures | and 2 show the percentages of 
men and women who reported stopping of 
tobacco use at each follow-up in intervention 
and control cohorts. In the control cohort, 
there was some variation but no discernible 
trend. In the intervention cohort, there were 
very clear, significant, substantial positive 
trends for both men and women. Among men, 
the trend was almost constant throughout the 
10-year period, whereas among women there 
was a decrease in the trend after six years. 


Table 2 shows the number and percentage 
of men and women who reported stopping 
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Table 1 
Follow-up details after 10 years for intervention and control 
cohorts 

Follow-up Intervention Control 
details cohort cohort 

(n=12 212) (n=6075) 

(%) (%) 

Re-examined* 93.2-81.2 74.8-71.4 
Died* 0.7-11.7 2.9-10.3 
Maximum followed up 98.4 87.2 
Lost to follow-up 0.9 9.9 


“The range is from the first to the last follow-up. 
The percentage decrease in the individuals re- 
examined and increase in deaths was fairly steady. 
The first follow-up of the control cohort was done 
three years after the base-line survey. 
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Fig. 1. Percentages of men reporting stoppage of 
their tobacco use at each follow-up in the 
intervention and control cohorts 
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Fig. 2. Percentages of women reporting stoppage 
of their tobacco use at each follow-up in the 
intervention and control cohorts 
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Table 2 


Comparison of stoppage of tobacco habit for 2, 3 and 4 successive years in the intervention and control cohorts 


Stoppage Intervention cohort Control cohort 
Followed up Stopped Followed up Stopped 
No. % No. % 
I en ce Se ee ee 
2 years 
Men 8279 11.2 3320 yy 
Women 3466 22.8 1778 ie 
3 years 
Men 8081 8.3 3208 halt 
Women 3391 18.0 1720 = 
4 years 
Men 7901 6.3 3086 1.0 
Women 3336 14:5 1676 4.0 


their tobacco habit for two, three, and four 
consecutive years. These percentages were 
much higher in the intervention cohort than in 
the control cohort, showing that more people 
discontinued their tobacco habit for a longer 
time in the intervention cohort. The ratios 
were higher for men than for women. 


Figures 3 and 4 compare distributions of 
the age at starting tobacco use of those individ- 
uals who stopped their tobacco use and those 
who did not, in the intervention and control 
cohorts, respectively. Those who started their 


PERCENTAGES 

35 ‘ 
Ss — STOPPED HABIT 

30 hey --- CONTINUED HABIT 


Zs 


5 10 
AGE AT WHICH TOBACCO HABIT STARTED 


Db wW 2 HS WM GH WW 35 Ww 


Fig. 3. Comparison of distribution of age at 
starting the tobacco use for those who 
stopped their tobacco use and those who 


did not, in the intervention cohort 


tobacco habit later in life were better able to 
discontinue than those who started using it 
earlier. The pattern is similar in both cohorts, 
but the difference is less pronounced in the 
intervention cohort. 


Figures 5 and 6 compare the distribution 
of frequency of tobacco smoking per day in the 
base-line survey and after 10-years in the inter- 
vention and control cohorts, respectively. 
Figures 7 and 8 provide the same information 
for tobacco chewing. Some individuals in the 
control cohort did stop tobacco use as indica- 
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Fig. 4. Comparison of distribution of age at 


starting the tobacco use for those who 
stopped their tobacco use and those who 
did not, in the control cohort 
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Fig. 5. Distribution of frequency of smoking per 
day in the base-line and 10th follow-up 
surveys in the intervention cohort 
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Fig. 7. Distribution of frequency of chewing per 
day in the base-line and 10th follow-up 
surveys in the intervention cohort 


ted by zero frequency, but there was very little 
change in the frequency distribution after 10 
years. In the intervention cohort, however, not 
only many more individuals stopped their 
tobacco habit, but there was a clear and sig- 
nificant shift towards the left for both smokers 
and chewers, demonstrating that their fre- 
quency of tobacco use had decreased. 


Table 3 shows the age-specific incidence 
rates of oral leukoplakia in the intervention 
and control cohorts. It is clear that the inci- 
dence rates in the intervention cohort were 
substantially lower than in the control cohort. 


DISCUSSION 


The results described above corroborate the 
findings reported earlier after, one, five and 
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Fig. 6. Distribution of frequency of smoking per 
day in the base-line and 10th follow-up 
surveys in the control cohort 
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Fig. 8. Distribution of frequency of chewing per 
day in the base-line and 10th follow-up 
surveys in the control cohort 


Table 3 


Annual age-specific incidence rates (per 100 000) of leuko- 
plakia in the intervention and control cohorts 


Age group _ Intervention Control 
(years) cohort cohort 
Magy init i) ios We 
<34 77 255 
35-44 256 677 
45-54 262 846 
55-64 373 756 

265 25% 507 
Total 236 586 

Age adjusted 186 470 
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eight years of follow-up (6-8). Notably, the 
percentage of individuals who stopped their 
tobacco habit in the intervention cohort in- 
creased in successive follow-ups. This demon- 
strates that the effect of health education was 
cumulative over the years and helped not only 
in stoppage but even more in continued absti- 
nence from tobacco. 


Multiple logistic regression analysis of the 
five-year follow-up data showed that men who 
chewed were a difficult subgroup for stoppage 
of tobacco use, and the educational interven- 
tion helped them most (7). Interestingly, the 
trend in stoppage remained fairly constant for 
men over the 10-year period, but there was a 
decrease in the trend for women after six years. 
Further, this analysis showed that individuals 
in the higher age groups and those with a 
shorter duration of tobacco use were more 
likely to stop their habit. The present analysis 
demonstrates that it is easier to stop tobacco 
use if the individual started using it late in life. 
This confirms and explains the earlier finding. 


The objective of the behavioural interven- 
tion programme was to stop tobacco use, and 
this was achieved to a fair degree. The edu- 
cational programme helped in reducing the 
frequency of tobacco use in the intervention 
cohort, and this difference was as much or 
more pronounced in comparison with the con- 
trol cohort as the stoppage of tobacco use. 


In this study the comparison is not be- 
tween the intervention and no intervention, 
but rather between programmed intervention 
and minimal intervention. It can be hypothe- 
sized that in the absence of such minimal inter- 
vention, the differences between -the interven- 
tion and control cohorts would have been more 
pronounced. 


As has already been demonstrared, leuko- 
plakia is the most important oral precancerous 


lesion (see paper by Murti et al., this volume), 
in that it is the most common and is the point 
of origin for most oral cancers (4,9). Therefore, 
a decrease in the risk of leukoplakia can be 
construed as decreasing the risk of oral cancer. 
This study shows that primary prevention of 
oral cancer is a feasible and practicable propo- 
sition, even among populations who have many 
misconceptions about the beneficial effects of 
tobacco. 


The study has some limitations. The most 
important, perhaps, is the non-concurrence of 
the intervention and control cohorts. In terms 
of calendar time, the difference between the 
intervention and control cohort was ten years. 
Therefore the possibility that the observed dif- 
ferences were due to differences in time trends 
cannot be entirely ruled out. There is, how- 
ever, no specific indication that time trend dif- 
ferences exist, or that they affect the validity of 
the conclusions in any way. 


Although the possible benefits of health 
education in this study have been assessed only 
in terms of a decrease in the risk of oral can- 
cer, it should be remembered that tobacco use 
is responsible for increase in the risk of 
many diseases, such as other cancers, especial- 
ly those occurring in the aerodigestive tract, 
heart disease and respiratory disease. It has 
been estimated that in India tobacco use is 
responsible for at least 630 000 extra deaths 
every year (10). Thus, the positive effects of 
health education would undoubtedly be far 
greater than simply a decrease in the risk for 
oral cancer. 
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Epidemiology of tobacco habits in Goa, India 


SHARAD G. Varpya, N. S. Varpya AND U. D. NaIk 


Goa Cancer Society, Dona Paula, Goa, India 


The Goa Cancer Society has conducted several epidemiological studies in Goa, India, to deter- 
mine the prevalence of tobacco habits among schoolchildren and adults; to educate schoolchildren 
through a specially designed school curriculum on tobacco habits and intervention; and to assess 
the feasibility of using schoolchildren to bring about cessation of tobacco use by their parents or 
in the community. About 13.4% boys and 9.5% girls used tobacco, mostly smokeless tobacco. 
Usually, they had begun its use by the age of 5, and generally family members or friends had ini- 


tiated them to tobacco. Among adults, nearly 33% of men and 20% of women used tobacco; 
smoking was the most common habit among men, while smokeless tobacco use was most common 
among women. Schoolchildren who received health education on tobacco and intervention meth- 
ods were instrumental in achieving stoppage rate of 9.7% among adults. Furthermore, health edu- 
cation imparted a negative attitude to tobacco among the children. 


INTRODUCTION 


The State of Goa, which lies on the west 
coast of India tucked between the states of 
Maharashtra and Karnataka, became a part of 
the Indian Union in 1961 after being a Por- 
tuguese colony for several hundred years. As in 
many other parts of India, tobacco use is com- 
mon in Goa. The prevalence of various types of 
tobacco habits and the practice of dhumti smok- 
ing in this area was reported by Bhonsle et al. 


(1). 


In Goa, children seem to be a special tar- 
get for tobacco advertising. Sweets and candies 
are sold which look exactly like cigarettes and 
are wrapped in packages similar to cigarette 
packets (Fig. 1). During the last few years, 
a tobacco product in paste form, described 
as ‘creamy snuff, has been marketed in 
toothpaste-like tubes (Fig. 2) under various 
brand names. Initially, this product is used 
as a toothpaste; but soon it becomes addic- 
tive. Although it costs more than twice a regu- 
lar toothpaste, its use has become popular. 


| PHANTOM 


SWEET 
CIGARETTES 


Fig. 1. Candies that look like cigarettes 


Ironically, unlike regular toothpaste, there is 
no sales tax on this product. 


The Goa Cancer Society has undertaken 
several studies to elucidate the epidemiology of 
tobacco use in Goa and to explore strategies for 
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Fig. 2. Creamy snuff in a toothpaste-like tube 


effective intervention. Children are considered 
effective agents for change, particularly in 
rural India where a school-going child may be 
the only literate member of the family. In this 
study, they were educated specifically with a 
view to conveying intervention messages to 
their parents. 


MATERIAL AND METHODS 


For this study, the State of Goa was divided 
into three zones: north, central and south, with 
rural populations of 227000, 213000 and 
244 000, respectively. The requisite number of 
villages was selected by random sampling from 
each zone (21 from the north, 25 from the cen- 
tre and 27 from the south), from which a pop- 
ulation of 50 000 was selected. There were 73 
schools in these 73 villages; 31 schools were 
selected by random sampling, and a question- 
naire was distributed to 6271 schoolchildren in 
grades 5-10. Information was collected on age, 
gender, kinds of tobacco habits, age at starting 
those habits and the possible influence of par- 
ents and family members on the habit. This 
survey was done in 1986-87. 


In 1987-88, another survey of a total of 
29 713 individuals over the age of 15 years 
in three zones was done through house-to- 
house visits by selecting a 40% systematic 
sample from the 73 villages mentioned above. 
Information on age, gender and details of 
tobacco used was collected by trained investi- 
gators from 10 009, 9801 and 9903 individuals 
in each zone, respectively, 


In 46 selected villages in the north and 
central zones, education about tobacco habits 
was given through children. Two booklets, one 
for 4th and 5th grade students and one for 6th 
to 9th grade students, were introduced during 
the academic year 1987-88. These booklets 
contained information on the history of to- 
bacco, its ill-effects and advice on giving up 
tobacco habits. Class teachers were given a 
three-hour course on how to teach this infor- 
mation in four periods, each of 45 min. It was 
expected that children would not only benefit 
from this education but would convey the mes- 
sages to their parents and spread the infor- 
mation in the community. In 25 villages of 
the central zone, the information was also 
spread by multi-purpose health workers and 
Anganwadi (child welfare) workers. The re- 
maining 27 villages in the southern zone served 
as controls. 


A sample of 448 boys and 332 girls from 
the intervention area were re-interviewed and 
a sample of 432 boys and 289 girls from the 
non-intervention area were interviewed after 
two-years to assess the changes in their atti- 
tude towards tobacco. These interviews were 
through self-administered questionnaires. 


For the community-based intervention, 
results are available on 1159 tobacco users in 
the intervention area of the northern zone and 
659 from the control area after about 1.5 years 
of the base-line survey. 


RESULTS 


Tables 1 and 2 give the results from the self- 
administered questionnaire among 6271 school- 
children. Tables 3-6 and Fig. 1 give results 
from a community survey of 29 713 adults. 
Table 7 assesses the effect of the educational 
intervention in the community. 


Table 1 shows the prevalence of tobacco 
use according to age and sex among the 6271 
schoolchildren. The prevalence was higher 
(13.4%) among boys than girls (9.5%) and 


Table 1 


Prevalence of tobacco use according to age and sex among 
schoolchildren aged 10-18 years 


Age Boys (%) Girls (%) Total (%) 
(n=3443) (n=2828) (n=6271) 
10-14 10.6 9.4 10 
15-18 15.4 9.7 12.7 
Total 13.4 9.5 11.7 


a 


higher in the age group 15-18 years (15.4%) 
than in the age group 10-14 years (10.6%). 


Table 2 shows the types of habits preva- 
lent in the 731 tobacco users among the 6271 
schoolchildren. Most (98%) of the boys and 
girls used tobacco in smokeless form, the com- 
monest being mishri, followed by tobacco paste, 
i.e., creamy snuff, and chewing. 


On the question of age at starting tobacco 
use, the response rate was low: 48% of boys 
and 52% of girls. Among those who respon- 
ded, nearly one-third of the 223 boys and one- 
half of the 152 girls said that they had begun to 
use tobacco before the age of 5. 


The response rate to the question about 
the people who influenced initiation of tobac- 
co use was also not very high, namely, 62% 
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Table 2 


Prevalence of different types of tobacco habits among 
schoolchildren 


Habit Boys Girls 

No. % No. % 
Smoking 13 3 5 2 
Mishri 256 56 177 66 
Creamy snuff 212 46 128 47 
Chewing 66 14 36 13 
Single 388 84 219 81 
Multiple 73 16 51] 19 
Total 461 100 270 100 


La 


among boys and 56% among girls. Family 
members were most influential for initiating 
tobacco use (boys, 60%; girls, 84%), although 
among boys other persons like friends (17%) 
and teachers (10%) were also influential. 


Table 3 shows the distribution of the prev- 
alence of tobacco use according to age among 
99 713 individuals in the community. About 
one-third of the men and one-fifth of the 
women used tobacco. The prevalences in- 
creased rapidly up to the age of 44 among men 
and 64 among women; but prevalence rates 
among women were almost half of those 
observed in men up to the age of 44. 


Table 3 


Prevalence of tobacco habits according to age and sex 


Men Women 


Age No. Prevalence (%) No. Prevalence (%) 
(years) (n=4778) (n=3152) 
15-24 4 815 3.9 4 027 23 
25-34 2 894 24.6 3 497 11.8 
35-44 ee 49.3 3 043 25.9 
45-54 952 63.8 2 297 35.4 
55-64 1 505 62.7 1 578 41.9 
>65 1 038 53.3 908 42.3 

14 363 33.2 15: $90 20.5 
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Table 4 shows the distribution of different 
types of tobacco use among men and women. 
Smoking was most common (82.8%) among 
men, while smokeless tobacco use was most 
common (67.3%) among women. 


Table 4 


Distribution of various tobacco habits according to sex 
Pek i A kl Pa il Rl LE 


Men Women 
Habit No. % No. % 
Smoking only $957. 82:8 1 031 4.323 
Chewing only 217 4.5 1476 46.9 
Mishri only 163 3.4 349 —s dA I 
Creamy snuff 71 1.5 62 2.0 
Multiple 370 7.8 234 13 


Total with habits 4778 100 3-152; 100 
Total without 9585 
tobacco habits 


Bidi smoking was the commonest smoking 
habit among men (63%) as well as women 
(60.8%). The second commonest smoking habit 
among men was cigarette smoking (24%), 
while among women it was dhumti smoking 


(27.3%). 


Figure 3 shows the prevalence of tobacco 
use according to educational level and gender. 
Tobacco use decreased sharply with increase 
in the educational level; for example, among 
men the prevalence was 64% among illiterates, 
46% among those with primary education and 
14% among those with middle-school educa- 
tion. Among women, it was 38% for illiterates, 
11% in those with primary education and 
3% among those with middle-school educa- 
tion. 


Figure 4 shows the cumulative percentage 
of men and women starting tobacco use by 
a given age. Over one-third of individuals 
started tobacco use before they attained 20 
years of age and most of them before they were 
30 years old. 


Figure 5 shows the reasons for start- 
ing tobacco use. About 28% of men started 


tobacco use due to a friend’s influence and 
22% just to pass time. More women started 
using tobacco either for perceived medicinal 
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Fig. 3. Tobacco use according to educational level 
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Fig. 4. Age at initiation of tobacco use among 
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Fig. 5. Reasons for starting tobacco use in a 
community 
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Table 5 
Attitude of schoolchildren to the question ‘Are you likely to take up tobacco use in future?’ 


Intervention Non-intervention 
Attitude Boys (%) Girls (%) Boys (%) Girls (%) 
(n=448) (n=332) (n=432) (n= 289) 
Definitely not 87 62 65 
May not 6 14 14 
All others 7 24 23 


LLL — 


x’Boys=8.2 with df=2 
x’Girls=14.9 with df=2 


Table 6 
Attitude of schoolchildren to the question ‘What would you do if a friend/relative offered you a tobacco product?’ 


Intervention Non-intervention 
Attitude Boys (%) Girls (%) Boys (%) Girls (%) 
(n=448) (n=332) (n=432) (n=289) 
Definitely refuse and advise 89 59 60 
Definitely refuse but not advise 8 16 15 
All others 4 i | 25 


a 


x?Boys=16.2 with df=2 
xGirls=23.0 with df=2 


reasons (24%) or through family influence 


(21%). 


Tables 5 and 6 show the differences in the 
attitudes of children in schools where educa- 
tional intervention was performed after about 
two years, compared to those in schools where 
there was no intervention. The attitudes were 
determined by analysing responses to two 
questions: “Are you likely to take up tobacco 
use in future?’ (Table 5) and ‘What would you 
do if your friend/relative offered you a tobacco 
product?’ (Table 6). Although answers were 
given on five-point and six-point scales, respec- 
tively, they are presented in the tables, in 
terms of three categories by combining all 
extremes due to small numbers. For both ques- 
tions, the difference between intervention and 


non-intervention schools was significant for 
boys as well as girls (p<0.001). 


Table 7 


Rates of stopping tobacco habits among men and women 
——— a 


Cohort Men Women Total 
aE ie cece I eS ehh ES 
Intervention 
Followed-up 705 454 1159 
Quit 63 50 113 
(8.9%) (11%) (9.7%) 
Control 
Followed-up 378 281 659 
Quit 24 16 40 


(6.3%) (5.7%) (6.1%) 


aaa 
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Table 7 shows rates of stopping tobacco 
use in the intervention and control areas in the 
community according to gender. Overall, a 
significantly higher percentage (9.7%) of men 
and women stopped their tobacco use in the 
intervention area compared with the control 
area. The difference was significant for women, 
but not for men. 


DISCUSSION 


This investigation showed that tobacco use in 
different forms is very common in Goa and its 
use generally starts at a very young age, mostly 
influenced by family members and friends. 
The finding that smoking is the most common 
habit among men and tobacco chewing is more 
often practised by women is similar to that of 
an earlier study in this region (1) and of stud- 
ies in other parts of India (2). The present 
findings are also consistent with those of 
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Impact of cigarette advertising revenues on US 
magazine coverage of smoking and health 


KENNETH E. WARNER, L. M. GOLDENHAR AND C, G. MCLAUGHLIN 


School of Public Health, University of Michigan, Ann Arbor, USA 


The belief that US magazines have restricted their coverage of smoking and health to avoid offend- 
ing the cigarette companies has been investigated in a scientifically rigorous manner. Four second- 
ary data sources were employed to collect annual data on 99 magazines over a period of 25 years. 
With the unit of analysis being a magazine in a given year, we used logit regression analysis to test 
whether magazines’ coverage of smoking and health was related to their advertising revenue. 
Controlling for their size of readership, the demographics of their readers, and their propensity to 
cover health topics in general, we found that the probability of a magazine covering smoking and 
health is statistically significantly negatively related to its dependence on cigarette advertisements 


as a source of revenue. 


INTRODUCTION 


Cigarette advertising is a major economic 
enterprise in the USA. In 1988, US cigarette 
manufacturers spent US$ 3.3 billion on ciga- 
rette advertising and promotion (1), equiva- 
lent to US$ 13 for every man, woman and 
child in this society, or almost US$ 65 for every 
smoker. In recent years, cigarette advertis- 
ing has accounted for more than 10% of all 
advertising revenues in US magazines (2). 
Currently, the tobacco companies spend in the 
vicinity of US$ 300 million per year on maga- 
zine advertisements. 


Within the public health community, 
there is a strong perception that magazines 
have restricted their coverage of the hazards of 
smoking for fear of offending cigarette advertis- 
ers. If this perception is true, there is a logical 
train of thought that leads to the conclusion 
that restriction of coverage is responsible for 
additional smoking and, hence, additional can- 
cer and other illnesses due to smoking. This 
train of thought runs as follows: reduced cover- 
age of smoking means that readers are less well 


informed about its hazards than they would be 
if coverage were defined exclusively by the 
inherent interest and importance of the subject 
to health. Because readers are less informed, 
they have a reduced perception of the risk of 
smoking. This reduced perception of risk, in 
turn, results in more smoking than would 
occur if there were a full and open discussion of 
the hazards of smoking. Finally, more smoking 
induces more morbidity and mortality. 


In the remainder of this paper, we de- 
scribe the nature of the evidence that supports 
the belief of the public health community that 
magazines censor their coverage of the hazards 
of smoking. First, we describe the nature of the 
evidence that existed until our recent work on 
the subject. Then, we describe the new work. 
Finally, we discuss the implications of our 
findings, combined with previous evidence, to 
the international situation with regard to 
smoking and health. 


EVIDENCE TO DATE 


Evidence about the phenomenon of self-cen- 
sorship has been largely anecdotal, although 
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a few simple correlation studies bolster the 
belief that the phenomenon is real. Many of 
the anecdotes reflect authors’ reports that their 
discussions of the hazards of smoking have 
been removed from articles on, for example, 
avoiding cancer (3). Occasionally, authors 
have reported that articles that were initially 
accepted were not published once the issue of 
smoking was raised. At the other extreme, 
tobacco companies have withdrawn advertis- 
ing from magazines that have run articles on 
the hazards of smoking. A prominent example 
occurred in the late 1970s in the case of 
‘Mother Jones’ (3). The literature describing 
such anecdotes has been reviewed previously 
by the senior author (4,5). 


The episode that galvanized the public 
health community on the issue of the self- 
censorship of magazines regarding smoking 
was the publication by ‘Newsweek’ in 1983 
of a special supplement entitled ‘Personal 
Health Care’. Written by the American 
Medical Association (AMA), the supplement 
promised to inform readers about the most 
important information needed to protect their 
health. The supplement included 16 pages of 
detailed advice on such subjects as diet, nutri- 
tion and exercise; the text included only four 
sentences on smoking, not one of which said 
that the behaviour was hazardous to health. 
The same issue of ‘Newsweek’ had 12 pages of 
cigarette ads worth approximately US$ 1 mil- 
lion in revenues to the magazine. While 
‘Newsweek’ and the AMA offered excuses for 
the absence of the discussion of the hazards of 
smoking, the apparent truth of the matter was 
revealed in a letter from the ‘science news-edi- 
tor’ of the AMA to a physician in the State of 
Washington. The editor wrote, “Newsweek 
resisted any mention of cigarettes” (4). 


This episode was followed a year later by 
another supplement, this one in ‘Time’ maga- 
zine, written by the American Academy of 
Family Physicians. This supplement included 
no mention of smoking in its entire text, in- 
cluding only a single reference to smoking in 


bed in a health quiz. The same issue of “Time’ 
included eight pages of cigarette ads. The 
Chairman of the Board of the Academy later 
acknowledged that “Time’s editors had re- 
moved discussion of smoking from each succes- 
sive draft of the supplement (4). 


Such anecdotal evidence on magazine 
self-censorship has been bolstered by several 
non-random, simple correlation studies. In the 
first of these, the American Council on Science 
and Health examined 10 prominent women’s 
magazines that carried cigarette ads and two 
that did not. Between 1967 and 1979, the 10 
magazines that carried cigarette ads produced 
a total of eight feature articles that serious- 
ly discussed quitting or the dangers of smok- 
ing. This amounted to less than one article 
per magazine per decade. By contrast, ‘Good 
Housekeeping’, which does not accept ciga- 
rette ads, had 11 articles on the-subject, more 
than the total of the other 10 magazines com- 
bined. ‘Seventeen’, which also refuses cigarette 
ads, had five stories on the hazards of smoking 
during that period. The authors of this study 
noted that the magazines that accepted ciga- 
rette ads had up to 63 times as many articles 
on other health topics, specifically includ- 
ing nutrition, contraception, stress and men- 
tal health. In ‘Good Housekeeping’ and 
‘Seventeen’, by contrast, the subject of smok- 
ing received much more balanced treat- 
ment (3). 


In a second study, the American Council 
on Science and Health looked at the coverage 
of smoking and the proportionate share of 
cigarette advertising in magazines that had 
published a minimum of 60 articles on health 
between the years 1965 and 1981. Table 1, 
taken from that study, shows the relationship 
between cigarette advertising and coverage of 
smoking in these magazines. The three maga- 
zines that provided the most substantial cover- 
age of smoking (‘Reader’s Digest’, ‘Good 
Housekeeping’ and ‘Prevention’) did not re- 
ceive any cigarette advertising revenues. Of 
those magazines that did publish cigarette ads. 


Table 1 


Cigarette advertising revenues and coverage of smoking and 
health; selected magazines including 60 or more health- 
related articles, 1965-81° 


Magazine % of Cig. ad 
health revenues 
articles as % of 

discussing _ total ad 
smoking revenues 

Reader’s Digest 34.4 0 

Good Housekeeping 22:1 0 

Prevention 15.4 0 

Vogue Lh 5.1 

US News & World Report 7.4 14.6 

Ladies’ Home Journal 7.1 16.3 

Time 6.9 17.2 

Harper’s Bazaar 4.5 7.1 

McCall’s 4.5 15.1 

Newsweek 2:9 15.8 

Cosmopolitan y 9.4 

Mademoiselle 1.9 7 ie 

Ms. 0 14.8 

Redbook 0 16.1 


a 


*Source: ref. (6) 


only one, ‘Vogue’, mentioned smoking in as 
many as one out of 10 of its health articles, and 
it had the lowest percentage of cigarette adver- 
tising of any of the other magazines seen in the 
table (6). At the same time, there is no obvious 
correlation between the amount of advertising 
and the amount of coverage accorded to smok- 
ing issues in the magazines that accepted 
advertising. The principal observation derived 
from these data is that the only magazines that 
provided substantial coverage of the hazards of 
smoking were those that did not accept ciga- 
rette advertising. 


A NEW STATISTICAL ANALYSIS 
OF THE RELATIONSHIP BETWEEN 
CIGARETTE ADVERTISING AND 
COVERAGE OF SMOKING AND 
HEALTH 


The correlational evidence cited above is 
highly suggestive. But because it comes from a 
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relatively small sample of magazines, and does 
not control for additional variables that might 
influence the coverage of smoking, we decided 
to undertake a more comprehensive study. 
Utilizing four major data sources (Table 2), we 
collected data on 99 magazines for the years 
1959-86 (excluding 1970-72). The data set 
includes information on cigarette and total 
advertising revenues, coverage of smoking and 
health and 18 additional health risk factors, 
readership characteristics, circulation and type 
of magazine. 


In a preliminary study, we examined 
changes in coverage of smoking and health 
in 50 magazines that had either included or 
excluded cigarette ads through most of this 
period. We compared ad revenues and cover- 
age of smoking and health before and after 
the ban on broadcast advertising of cigarettes, 
which took effect in 1971. The ban led to a dra- 
matic increase in advertising dollars received 
by magazines (Table 3). As can be seen, in the 
39 magazines that included cigarette advertis- 
ing both before and after the ad ban, total 


Table 2 


Major data sources, empirical analysis of the relationship 
between cigarette advertising revenues and coverage of smok- 


ing and health, 99 US magazines, 1959-86" 


i 
Source Data provided 


ee nr a 
Computerized indexing of 
subjects covered in articles in 
435 US magazines, 1959-86 
(excluding 1970-72) 


Advertising pages and revenues 


Magazine index 


Leading national 


advertisers/ by product category, for 
publishers approximately 150 US 
information magazines, per issue, quarter 
bureau and year 

Audit bureau of | Number of subscriptions, paid 
éirculation and unpaid 


Readership demographics, 
including distributions by age, 
sex, race, income and 
education 


Simmons market 
research bureau 


4Source: ref. (7) 
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Table 3 
Advertising revenues in 39 magazines with cigarette ads* 
Years Cigarette Total Cigarette 

ads ads ads 

as % of 
(1983 US$, total 
millions) 

1959-69 $96. ..17.310 1.9 
1973-83 2697 24 556 11.0 
Percent change +727 +42 +479 


*Source: ref. (2) 


advertising rose by 42% in constant 1983 dol- 
lars, but cigarette advertising rose by a phe- 
nomenal 727%. In the 11 years prior to the ad 
ban, 1959-69, cigarette ads constituted 1.9% of 
total advertising revenue in these magazines. 
From 1973-83, however, cigarette ads leapt to 
11% of the total (2). 


During the same period, coverage of 
smoking and health in the 39 magazines that 
accepted cigarette ads fell by nearly two-thirds 
(Table 4). Among the 11 magazines studied 
that did not publish cigarette ads throughout 
those periods, coverage fell by 29%. Some of 
the reduction in coverage in both groups of 
magazines might reflect a decrease in the sali- 
ence of the smoking and health issue as a news- 
worthy topic. As a check on this possibility, we 
examined the change in coverage of smoking 


Table 4 


Number of articles on hazards of smoking in magazines with 
and without cigarette ads* 


Years No. of articles 
Magazines Magazines New Christian 
with without York Science 
cig. ads cig. ads Times Monitor 
(n=39) (n=11) 
1959-69 137 38 1301 271 
1973-83 48 27 1023 262 
Percent ~—65 £9 —2i —J 


change 


SS 


“Source: ref. (2) 


and health in two major newspapers for which 
subject indices were available, “The New York 
Times’, and the ‘Christian Science Monitor’. 
The ‘Times’, like most newspapers, derives 
only a small percentage of its advertising reve- 
nues from cigarettes (on the order of 
1 or 2%), while the ‘Monitor’ does not ac- 
cept cigarette advertising. In “The New York 
Times’, coverage decreased from the first to 
the second period by 21%, a figure that was 
statistically significantly lower than _ the 
decrease in the magazines with cigarette ads, 
but not statistically different from coverage in 
the magazines that did not have cigarette ads. 
The ‘Christian Science Monitor’s coverage 
dropped by only 3%, a statistically significan- 
tly smaller decrease than that of “The New 
York Times’ (2). 


This preliminary study led to a more 
sophisticated regression analysis of the data. 
Described in another paper (7), this analy- 
sis involved examining the hypothesis of an 
association between dependence on cigarette 
advertising and coverage of the hazards of 
smoking, from two perspectives. First, we 
tested whether the fact of any acceptance of 
cigarette advertising decreases the probability 
of a magazine’s covering smoking issues during 
a given year. Second, we assessed whether a 
magazine’s relative dependence on cigarette 
advertising (as measured by the proportionate 
share of cigarette ads in total advertising) 
affected the probability of covering smoking 
and health issues. 


Using a dichotomous dependent variable, 
namely whether or not a magazine covered 
smoking and health in a given year, we 
employed logit regression analysis to assess the 
relationship between cigarette advertising and 
coverage of smoking and health issues. Our 
control variables included an index of coverage 
of other major health risk factors; a dummy 
variable for the year 1964, the year of the first 
Surgeon-General’s Report on Smoking and 
Health (8), a document whose release received 
an extraordinary amount of press coverage (9); 


dummy variables for the decades of the 1970s 
and 1980s, reflecting the overall shift in ad dol- 
lars from the broadcast media to magazines; a 
dummy variable indicating whether a maga- 
zine was a news magazine, which would be 
expected to provide more coverage of smoking 
and health than other magazines; a dummy 
variable indicating whether a magazine was a 
women’s magazine; and an interaction term 
between the measure of cigarette advertising 
and the fact of a magazine being a women’s 
magazine. The last two variables were in- 
cluded to investigate the common belief that 
women’s magazines have been particularly 
susceptible to the self-censorship phenomenon 


(3,5). 


Because the estimated coefficients from 
the simple logit regression could reflect maga- 
zine effects (i.e., time invariant characteristics 
of individual magazines that are not includ- 
ed in the model), we regressed a means- 
differenced model. The relationships observed 
in the simple logit regressions held. Similarly, 
to test for autocorrelation, we regressed the 
residuals on their lagged values. This revealed 
no autocorrelation. 


As we report elsewhere (7), the results of 
our study support the conventional wisdom 
that there is a significant inverse relationship 
between cigarette advertising and coverage of 
the hazards of smoking. Our findings added a 
different wrinkle to the conventional wisdom, 
however. We did not find support for the 
hypothesis that the mere presence of any ciga- 
rette advertising influenced the probability of 
covering smoking and health, although we did 
find this fact to hold true specifically for wom- 
en’s magazines. We did find, however, that 
there was a statistically significant negative 
relationship between a magazine's probability 
of covering smoking and health and the pro- 
portion of the magazine’s advertising revenues 
attributable to cigarette advertising. Again, 
we controlled for the magazines’ propensity 
to cover health in general, as well as the 
other variables. The relationship between the 
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proportion of cigarette ad dollars and coverage 
of smoking and health issues was particularly 
strong in the case of women’s magazines. 


IMPLICATIONS 


Our new work adds strong evidence to the con- 
ventional wisdom that cigarette advertising in 
magazines is associated with diminished cov- 
erage of the hazards of smoking. The pos- 
sible implications of this finding have been 
discussed in the ‘Introduction’ to this paper. 
Particularly noteworthy, in light of the inter- 
national interests of this Symposium, is the 
importance of this phenomenon in the case of 
the developing countries, especially those that 
are, or will become, targets of the transnational 
tobacco companies. There is substantial evi- 
dence that when the transnational tobacco 
companies move into a country, the volume of 
cigarette advertising increases rapidly (10). 
For example, when Japan was forced by 
the Office of US Trade Representative to 
decrease its barriers to the importation of US 
cigarettes, cigarette advertising on Japanese 
television went from a negligible amount to the 
second most substantial source of advertising 
revenues on the airwaves. 


Just when smoking is being aggressively 
marketed to people who are not well-informed 
about the health effects of smoking, as is the 
case throughout the developing world, it is 
likely that the media will feel increasingly 
restrained from providing these people with 
the full information they need to make a ratio- 
nal decision about smoking. Cigarette adver- 
tising, it appears, may compromise the true 
freedom of the press. As disturbing as that 
would be in its own right, it is particularly dis- 
turbing when the implications are measured in 
thousands of additional deaths. 
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Tobacco policy: the power of law 


RUTH ROEMER 


School of Public Health, University of California, Los Angeles, USA 


While public education has been acknowledged to be important in increasing the social unaccep- 
tability of smoking, it is nof sufficient to control tobacco use. It needs to be supplemented and 
potentiated by legislation and the power of law. We have refined our knowledge about the precise 
functions of legislation in control of tobacco use, options for legislation, suitable ways to imple- 
ment laws, the impact and effectiveness of different kinds of legislation, priorities for enacting leg- 
islation, and general strategies for developing sound public policy. Legislation can bring forth the 
benefits of scientific knowledge to protect the health of the people and can create leverage for 
health promotion and form a basis for imaginative programmes to control smoking. 


INTRODUCTION 


Experience over the past few decades in com- 
bating the smoking epidemic has taught us a 
number of lessons. The principal lesson, I sub- 
mit, is that legislation is an essential under- 
pinning for educational and cessation pro- 
grammes on tobacco use. This lesson was set 
forth as early as 1983 when a WHO Expert 
Committee on Smoking Control Strategies in 
Developing Countries said: “It may be tempt- 
ing to try introducing smoking control pro- 
grammes without a legislative component, in 
the hope that relatively inoffensive activity of 
this nature will placate those concerned with 
public health, while generating no real op- 
position from cigarette manufacturers. This 
approach, however, is not likely to succeed. 
A genuine broadly defined education pro- 
gramme, aimed at reducing smoking must be 
complemented by legislation and restrictive 
measures...” (1). 

This message was reinforced by Warner 
with historical experience (2). He pointed out 
that while public education has been vitally 
important in increasing the social unaccep- 
tability of smoking, ‘the battlefield has shift- 
ed to the public policy arena’. In short, 


experience has shown that education is a nec- 
essary, but not a sufficient, condition for con- 
trol of tobacco use. To supplement and to pot- 
entiate public education, we need legislation 
and the power of law. 


In addition to this over-arching lesson on 
the importance of legislation, we have refined 
our knowledge about; (i) the precise functions 
of legislation in control of tobacco use; (ii) 
options for legislation; (iii) suitable ways to 
implement laws; (iv) the impact and effective- 
ness of different kinds of legislation; (v) priori- 
ties for enacting legislation; and (vi) general 
strategies for developing sound public policy. 
My plan is to examine these issues in a series of 
questions and answers. 


WHY ENACT LEGISLATION? 


Legislation is a powerful tool for closing the 
gap between scientific knowledge and public 
policy. Translating scientific discoveries into 
programmes that bring the benefits of scientific 
findings to people involves, first, dissemination 
of that knowledge and, second, legislation to 
establish public policy. 


The specific purposes of legislation to con- 
trol smoking are to: (i) set forth governmental 
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policy on production, promotion and use of 
tobacco; (ii) encourage smokers to stop smok- 
ing and to dissuade potential smokers, parti- 
cularly young people, from starting to smoke; 
(iii) protect the right of nonsmokers to breathe 
clean air; (iv) reduce to some extent the harm- 
ful substances in cigarettes; (v) contribute to 
the development of a social climate in which 
smoking is unacceptable; and (vi) provide the 
basis for allocating resources to support effec- 
tive programmes to combat smoking. 


It is true that voluntary agreements be- 
tween governments and the tobacco industry 
in Denmark, New Zealand and the United 
Kingdom have achieved certain limited re- 
strictions on advertising, health warnings on 
cigarette packages and publication of tar and 
nicotine contents of cigarettes, but these agree- 
ments have proven to be inadequate, difficult 
to monitor and enforce, and generally weak 
instruments for combatting the smoking epi- 
demic. In India, a voluntary agreement be- 
tween the Indian Government and the to- 
bacco industry prohibits advertising on televi- 
sion and radio. These agreements, however, 
leave the industry free to evade the intent of 
the restrictions through billboard advertis- 
ing and sponsorship of sports and cultural 
events (3,4). The Royal College of Physicians 
London has repeatedly urged the British 
Government to replace the voluntary agree- 
ment with legislation, and similar efforts are 
being made in Denmark and New Zealand. 


Evidence that the legislative approach, 
rather than the voluntary agreement, is effec- 
tive comes from several sources. Here only two 
are mentioned. In a 1984 study, researchers 
in the United Kingdom analysed data from 15 
countries between 1962 and 1980 and con- 
cluded that countries with legislative pro- 
grammes made substantially more progress 
in containing and reducing smoking levels 
than countries with voluntary agreements (5). 
Additional evidence comes from comparing 


Norway, which has strong antitobacco legisla- 
tion, with the United Kingdom, which relies 
on its voluntary agreement with the industry. 
In 1984, the per-caput consumption of cigarettes 
in Norway corresponded with the low con- 
sumption in the United Kingdom in 1954 and 
the lung cancer death rate for males aged 60-90 
in the United Kingdom was more than three 
times that of the comparative Norwegian rate 
(6). The truth of the statement of the WHO 
Expert Committee that effective smoking con- 
trol programmes require a legislative compo- 
nent has been definitely established. 


WHAT OPTIONS FOR LEGISLATION 
EXIST? 


Three basic approaches to enacting legislation 
in a country are available: (i) a single-faceted, 
categorical law, such as the 1975 statute of 
India requiring health warnings on cigarette 
packages and on advertisements (7); (ii) a 
multifaceted statute with several legislative 
strategies, such as the legislation of Hong 
Kong, requiring health warnings and tar 
group designations on cigarette packages and 
advertisements and prohibiting smoking in 
specific public places (8); or (iii) a comprehen- 
sive statute covering many strategies, includ- 
ing tax and price increases as well as allocation 
of tax revenues for education about tobacco 
and health. Finland (9), Norway (10) and 
Iceland (11) have enacted such laws. 


Critical to the choice among these three 
types of legislation are: (i) political will that 
policymakers in a particular country have to 
act on the problem of tobacco and health; and 
(ii) the knowledge and concern of the people 
about the ravages of tobacco use and the dan- 
gers of passive smoking. 


In addition to differences in the scope of 
legislation, there may be differences in the level 
of government at which antitobacco legislation 
is enacted. Choice of the level of government 
for enacting legislation depends on the legal 


powers of the national government and of 
sub-national governmental units, on legislative 
traditions, and on political feasibility. National 
legislation has the advantage of providing a 
powerful, overall thrust and of protecting the 
total population. But, in many instances, it is 
preferable or more feasible to enact legisla- 
tion at the state or even at the local level of 
government. 


In India, where health legislation is gen- 
erally a function of the states, only major issu- 
es of great importance requiring uniformity 
throughout this vast country command federal 
action, as in the case of mental health legisla- 
tion or health warnings on cigarettes. In the 
USA, also, the states have great power to enact 
health legislation under the inherent police 
power of the states. Federal legislation on 
tobacco has until now been quite limited. 
Federal legislation in the USA bans advertis- 
ing on the electronic media, requires strong, 
rotating health warnings, and now prohibits 
smoking on virtually all commercial domestic 
flights. But many states have enacted state- 
wide clean indoor air acts banning smoking in 
public places, and local ordinances have been 
surprisingly successful in accommodating the 
rights of smokers and nonsmokers in the work- 
place. Senator Edward Kennedy recently in- 
troduced in the US Congress comprehensive 
national legislation calling for US$ 185 million 
to be spent on regulation of tobacco, anti- 
smoking advertising and research and preven- 
tion programmes, so that Federal legislation 
may be more powerful in the future. 


What, then, are the specific types of legis- 
lation that are available? Legislation to control 
tobacco use may be divided into two broad cat- 
egories: (i) legislation designed to bring about 
changes in the production, manufacture, pro- 
motion and sale of tobacco; that is, legislation 
on the production or supply side; and (ii) legis- 
lation designed to promote changes in smoking 
practices or behaviour; that is, legislation on 
the consumption or demand side. 
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WHAT ARE THE FEATURES OF 
VARIOUS TYPES OF LEGISLATION TO 
CONTROL PRODUCTION, SALE AND 
PROMOTION OF TOBACCO? 


Control of advertising: ‘The tobacco industry 
spent US$ 3.3 billion in 1988 on advertising in 
the USA to lure consumers to its products. By 
associating smoking with youth, sports, beauty 
in nature, and sex, the industry creates the illu- 
sion that smoking is a pleasurable, healthful 
and sophisticated activity. 


Recently, the industry embarked on a 
bold and shocking campaign in the USA to use 
the Bill of Rights to promote its lethal product. 
Philip Morris paid the US National Archives 
US$ 600 000 for the right to use the Bill of 
Rights on television, radio, print advertise- 
ments and other promotional materials, and 
the National Archives agreed to use its best 
efforts to secure for Philip Morris the right to 
use the voices of former Presidents and other 
leaders, such as Martin Luther King, Jr (12). 
Already, large advertisements, blazoning quo- 
tations about the Bill of Rights, are appearing 
in newspapers to create a climate of opinion 
opposed to the restrictions on tobacco advertis- 
ing that are pending in Congress. 


Control of advertising is the most com- 
mon type of smoking control legislation. As of 
1991, 104 countries in the world had enacted 
controls on advertising. These controls are of 
varying degrees of stringency (13). T'wenty- 
seven countries have total bans. Seventy-seven 
countries have strong partial bans restricting 
the contents of advertisements, the places 
where advertising is permitted. and promo- 
tional activities, or moderate partial bans. The 
trend is towards stronger laws, as countries 
amend their limited laws to provide ever stron- 
ger restrictions. 


Experience with different kinds of restric- 
tions on advertising has taught us several les- 
sons. They are: (i) the stronger the restriction 
the more effective is the legislation; (ii) it is 
important to require visible, strong health 
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warnings on all advertisements; and (iii) it is 
essential to ban all sponsorship of sports and 
cultural events and to prohibit association of 
tobacco with other products. The industry 
seeks and finds any loophole in the legisla- 
tion, any chink in the armour of laws restrict- 
ing advertising. In Europe, the industry has 
sought to evade advertising restrictions by 
advertising Camel boots in Norway, Camel 
matches and Marlboro lighters in Belgium, 
and Marlboro leisure wear in Sweden. 


Health warnings: In 1991, 77 countries 
required health warnings on cigarette pack- 
ages, but in many countries the warning 1s 
weak and familiar, stating simply that smoking 
is dangerous to health. Forty countries require 
a statement of tar and nicotine contents and 
sometimes the carbon monoxide emission. 
India wisely requires warnings in both English 
and the Indian languages. 


An important development has been rec- 
ognition of the effectiveness of strong rotating 
warnings pioneered by Sweden (Table 1). 
Iceland made a further innovation when it 
added illustrations to the warnings (Fig. 1). 
Norway has adopted rotating warnings and is 
planning to add illustrations (Fig. 2). Other 
countries that have adopted rotating warnings 
are Canada, Finland, Ireland, the United 
Kingdom and the USA. 


Only rarely does a warning inform the 
consumer that tobacco is addictive, which 
explains why it is so difficult to quit. One 
warning for snuff and chewing tobacco in 
Sweden, however, states that these products 
contain nicotine and they may therefore, be as 
addictive as tobacco. 


Concerning snuff and smokeless tobacco, 
five countries have banned the importation 
and sale of moist snuff and smokeless tobacco 
— Hong Kong, Ireland, Israel, New Zealand 
and the United Kingdom. This ruling is im- 
portant in countries where this product has not 
taken hold, and its dangers are not known. 


Table 1 


New rotating health warnings on cigarettes in Sweden 


@ Do not expose your colleagues to tobacco 
smoke. It is harmful and irritating. National 
Board of Health and Welfare 

@ Tobacco smoke contains many carcinogens. 
The smoke in passive smoking, which affects 
those in the vicinity of the smoker, contains the 
highest level of carcinogens. National Board of 
Health and Welfare 

@ Tobacco smoking lowers resistance to infec- 
tions, including those of the respiratory tract. 
National Board of Health and Welfare 

@ Do not smoke when children are present. Smoke 
irritates their respiratory tract. National Board 
of Health and Welfare 

e If you are pregnant or breast-feeding, do not 
smoke; both you and your child may be harmed. 
National Board of Health and Welfare 

@ In 1983, 779 persons died in traffic accidents 
and at least 8000 from tobacco smoking. Na- 
tional Board of Health and Welfare 

@ Lung cancer among women will soon be com- 
moner than breast cancer. Smoking is the cause. 
National Board of Health and Welfare 

@ Almost all persons suffering from arteriosclero- 
sis affecting the blood vessels of the legs 
and having difficulty in walking are smokers. 
National Board of Health and Welfare 

@ It is practically only smokers who have a heart 
attack before they are 50. National Board of 
Health and Welfare 

@ Smoking heightens the risk of inflammation 
of the gums. This can lead to loss of teeth. 
National Board of Health and Welfare 

@ If one person smokes, everyone smokes. Most 
tobacco smoke enters the air breathed by every- 
one. Your smoking may harm others. National 
Board of Health and Welfare 

@ The combination of smoking and contraceptive 
pills heightens the risk of a heart attack for 
women over 30. National Board of Health and 
Welfare 


But in India, where tobacco is chewed as an 
ingredient of betel quid; mixed with lime and 
areca nut; and is applied in the form of mishri, 
snuff and tobacco toothpaste (see paper by — 
Bhonsle e al., this volume), the problem is 


Fig. 1. Icelandic health warnings on 
tobacco products 


more difficult. Many of these traditional forms 
of tobacco use have been shown to be associa- 
ted with oral cancer and precancerous lesions 
(see paper by Murti ef al., this volume) and 
excess mortality (14). 


Control of harmful substances: Twenty-six 
countries set maximum levels of tar and nico- 
tine in cigarettes. This fact is an important 
issue in developing countries, because the mul- 
tinational companies market cigarettes with 
much higher levels of tar and nicotine in the 
developing countries as compared to the same 
brands in industrialized countries. Cigarettes 
manufactured in the Philippines were found to 
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be almost twice as harmful as the same brands 
manufactured in the USA (15). 


Although there is some difference of opin- 
ion on whether low-tar, low-nicotine cigarettes 
provide any protection for the smoker, British 
authorities attribute some of the reduction in 
British cancer mortality to low-tar cigarettes 
(16). Nigel Gray of Australia favours reducing 
the tar content of cigarettes to 5-15 mg through 
one of three strategies — legislation, voluntary 
agreements with the industry or increasing the 
tax on high-tar cigarettes (17). Legislation has 
the advantage of permitting progressive reduc- 
tion in tar levels. 


Restrictions on sales to adults: Restric- 
tions on places where cigarettes may be sold 


Raykjarar har starre risiko for kreft, 
rinblzre 


m.a. ilunger, strupe og u! 
HELSEDIREKTORATET 


SMOKING AND CANCER 
Smokers run greater risk of cancer, ¢.g. 
in lungs, throat and bladder 


Daglig sigarettreytung er helsetartig 
HJERTE-KARSYKDOMMER| 
Reykere har okt risiko for hjerte- 
infarkt og andre karsykdommer 
HELSEDIREKTORATET 


CARDIOVASCULAR DISEASES 
Smokers run greater risk of heart 
infarction and other vascular diseases 


7 Dacia sigarerroyiing ereisetarig 
| RBYKING OG EMFYSEM 


SMOKING AND EMPHYSEMA 
Smoking is an important cause of 
pulmonary emphysema, @ disease wich 
ruptures alveoli and reduces breathing 
capacity 


Oagleg sigaretireyking er hetsefarieg 
I” Royking under svanger- 

skapet kan skade barnet 

HELSEDIREKTORATET 


SMOKING DURING PREGNANCY 
MAY DAMAGE THE CHILD 


Daglig sigarettrayking er helsetartig 
HUE” AGYKING OG SPEDBARN 
Spedbarn som utsettes for tobakksreyk, 
far oftere lungebetennelse og bronkitt 
HELSEDIREKTORATET 


SMOKING AND INFANTS 

Infants who are exposed to tobacco 
smoke more often get pneumonia and 
brochitis. 


Nd Daglig sigarettreyking er helsefariig 

ifr Jo mer du rayker, 
jo starre helsefare 
HELSEDIREKTORATET 


THE MORE YOU SMOKE, THE 
GREATER DANGER TO HEALTH 


Daglig sigarettrayking er helsefarlig 
AGYKHOSTE OM MORGENEN 
er ofte tegn pa helseskade. Slutter 
du 4 royke, kan hosten bli borte 
HELSEDIREKTORATET 


SMOKER’S COUGH IN THE 
MORNING 

is often a sign of health damage. If you 
quit smoking, the cough may disapear 


Dagleg sigaretireyking er helsetarieg 
DU SOMHARRABYKTLENGE 
Sluttar du 4 raykje, minkar risikoen 
for alvoriege sjukdommar 

HELSEOIREKTORATET 


YOU, WHO HAVE SMOKED FOR A 
LONG TIME 

Ifyou quit smoking, you reduce the risk 
for serious disease 


EZ Oaciig sigarettrayking er helsetarig 


smoking. 


Dag er hetsetarig 
fi TIL DEG SOM ER UNG 
Jo tidligere du begynner 4 reyke, 
jo starre er risikoen for 4 bli syk 
HELSEDIREKTORATET 


TO YOU, WHO ARE YOUNG 
The earlier you start smoke, the greater 
the risk of getting ill 


Daglig sigarettrayking er helsetarlig 
[7 ROYKING SKADER LUNGENE 

Det starter med 09 kan ende 

med lungekreft eller annen alvorlig sykdom 

HELSEDIREKTORATET 


SMOKING DAMAGES THE LUNGS 
It starts with smokers’ cough and may 
end up with lung cancer or another 
serious disease 


lf Dagleg sigaretirayking er helsetarieg 

Densom sluttar 4 raykje, 
kjem raskt i betre form 
HELSEDIREKTORATET 


PEOPLE WHO QUIT SMOKING, 
RAPIDLY IMPROVE IN FITNESS 


Fig. 2. Norwegian health warnings on tobacco 
packages. Each brand has to carry these 
warnings, equally distributed, on packets 
that are sent out on the market. All the 
warnings are signed by the Directorate 
of Health, and have a common 
introduction: ‘Daily cigarette smoking 
is dangerous to health’. » 
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contribute to the creation of a smoke-free envi- 
ronment. The most common type prohibits 
sales in health institutions and government 
buildings (see paper by Joseph, this volume). 
Many institutions restrict such sales voluntar- 
ily. This type of legislation is viewed as rela- 
tively weak; much stronger action consists of 
banning not only sales, but all smoking in 
health and educational institutions. 


Tax and price policy: Increasingly, tax and 
price policy is being recognized as a power- 
ful weapon to reduce tobacco use, especially 
among young people. It has been demon- 
strated both theoretically and in practice that 
increasing taxes and prices of cigarettes lowers 
consumption because the demand for tobacco 
is elastic and responds to changes in price 


(18-20). 


The importance of price policy in de- 
creasing consumption was shown in Finland, 
which, despite its strong antitobacco legisla- 
tion, had not succeeded in reducing consump- 
tion of tobacco and mortality among adult 
men. Investigation revealed that, unless the 
price of tobacco keeps pace with inflation and 
takes into account increases in real income, 
there will be little or no decline in smoking 
because tobacco will be a cheap luxury. A gov- 
ernmental commission in Finland recom- 
mended regular, substantial price increases — 
as much as 17% in a single year, stating: 
“Every tobacco price decision is also a health 
policy decision: a decision as to the amount of 
tobacco-related illness and premature deaths 
in the future” (21). 


In a number of countries, higher taxation 
has raised the cost of cigarettes substantially. 
In Norway, taxes on cigarettes have been 
raised 20-25% since 1975 and now account 
for 65% of cigarette prices. In the State of 
California, voters passed a 25-cent increase in 
the tax on each package of cigarettes, yielding 
US$ 600 million in the first year for health edu- 
cation on tobacco and for other health and 
educational purposes. 


Two types of tax and price increases have 
been levied on tobacco: (i) general tax in- 
creases; and (ii) differential taxes imposing a 
supplementary tax on high-tar cigarettes. In 
some instances a certain percentage of the 
tobacco tax is earmarked to education on 
tobacco and health and other tobacco-control 
activities. 


Economic strategies: Tobacco production has 
a number of advantages for governments (see 
papers by Sanghvi; Chari and Rao; and 
Luthra e¢ al., this volume). Tobacco is a remu- 
nerative crop; it provides employment; it raises 
revenue (5% of the Indian Government’s reve- 
nue in 1975 came from taxes on tobacco); and 
it increases exports and provides hard cur- 
rency. But there-is also a downside to tobacco 
production. Tobacco requires investment of 
capital, use of warehouses, transport and tech- 
nical expertise that could better be used for 
nutritious crops (4). Economic costs to society 
in lost productivity and health care expendi- 
tures are exceeded only by the human suffering 
caused by tobacco use (see paper by Luthra et 
al., this volume). 


Achieving the abolition of subsidies for 
tobacco production, substituting other crops, 
providing new rural employment, and devel- 
oping alternative sources of government reve- 
nue are formidable tasks that will require great 
ingenuity and political will (see paper by Chari 
and Rao, this volume). No country has as yet 
undertaken a major programme of crop substi- 
tution. The state of Kerala in India has made 
a step in this direction by showing that tobacco 
can be rotated with rice (4). 


WHAT ARE THE FEATURES OF 
VARIOUS TYPES OF LEGISLATION 
THAT INFLUENCE SMOKING 
PRACTICES? 


Restrictions on smoking in public places: 
Mounting evidence on the dangers of passive 
smoking has led more countries to enact 
restrictions on smoking in public places and 


has caused countries with legislation to expand 
the number of public places where smoking is 
prohibited. As of 1991, 90 countries had such 
legislation. 


Of particular importance is the increase in 
the number of public places where smoking is 
prohibited. Finland has long banned smoking 
in all public places unless it is specifically 
allowed. Belgium has banned smoking in all 
indoor places to which the public is admitted. 
Norway has restricted smoking on premises 
and means of transport to which the public has 
access and in meeting rooms and work prem- 
ises where two or more people meet. The USA 
has banned smoking on virtually all domestic 
commercial airline flights. “The New York City 
Clean Indoor Air Act’ prohibits smoking in all 
enclosed areas within public places when the 
public is invited or permitted. 


Equally noteworthy is the fact that these 
broad statutes have been readily accepted by 
the people. Opposition to implementation has 
been minimal, and, where it existed, it has 
been easily overcome by education and public 
support for the restrictions. 


Restaurants present a special problem, 
and the solution generally has been to require 
nonsmoking sections in restaurants with more 
than a certain capacity. 


Restrictions on smoking at the work place: 
Restrictions on smoking in the workplace are 
closely linked to control of smoking in public 
places, since many of the public places where 
smoking is restricted are also workplaces. Pas- 
sive smoking is more harmful, of course, in a 
place where a worker spends a whole day than 
in a meeting room or cinema where a person 
stays for a couple of hours. Smoking is 
particularly dangerous in factories and mines, 
where it accentuates the effects of toxic 
materials. 


National legislation to control smoking in 
the workplace exists in about 12 European 
countries. In the USA, numerous city and 
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county ordinances have been enacted to pro- 
tect nonsmokers in the workplace. ‘These ordi- 
nances, which tend to cover principally white- 
collar workers, provide for accommodating the 
interests of smokers and nonsmokers. Where 
they cannot be accommodated, the issue must 
be resolved in favour of nonsmokers. 


Preventing young people from smoking: The 
importance of taking every measure that will 
prevent tobacco use by young people cannot 
be overestimated. On ‘World No-Tobacco 
Day’ in May 1989 in Geneva, Richard Peto, 
co-editor of the 1986 report from the Inter- 
national Agency for Research on Cancer, 
‘Tobacco — A Major International Health 
Hazard’, gave the following chilling informa- 
tion about China: “Among people who smoke 
manufactured cigarettes regularly throughout 
adult life, about one in four will be killed by 
tobacco. Thus, of the young people aged under 
20 now living in China, about 50 000 will even- 
tually be killed by cigarettes. Many others will 
be disabled by chronic shortness of breath. 
Because of recent increases in cigarette manu- 
facture, the number of deaths from tobacco in 
China will rise over the next few decades from 
about 100 000 a year now to about 2 000 000 a 
year in 2025, when today’s young people are 
middle-aged”. (22) It has been shown in India 
that at least 630 000 deaths annually are attri- 
butable to tobacco (14). 


What, then, can we do to prevent young 
people from starting to smoke and stop them 
from continuing to smoke? A number of legis- 
lative measures target young people. These 
include: (i) prohibiting sales of tobacco to 
minors and enforcing the prohibition, (ii) pro- 
hibiting sales from vending machines, (iil) 
prohibiting sales of single cigarettes, (iv) pro- 
hibiting free distribution of cigarettes, (v) 
prohibiting sales and smoking in schools and 
other places frequented by young people, (vi) 
restricting advertising that influences young 
people, (vii) banning sales of snuff and smoke- 
less tobacco, and (viii) mandating effective 
education on the dangers of tobacco. 
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In addition to these measures aimed spe- 
cifically at young people are all the strategies 
directed at the population as a whole that also 
influence young people. These include: (i) pro- 
hibiting all direct advertising and indirect 
sponsorship of tobacco, (ii) decreasing the tar 
content of cigarettes, (iii) mandating powerful 
health warnings, and (iv) increasing the tax on 
cigarettes. 


Mandating health education: While effective 
health education may exist in the absence of 
legislation, mandating health education on 
tobacco is powerful because it expresses gov- 
ernmental policy, promotes universal imple- 
mentation of the requirement, and may allo- 
cate financial resources from governmental 
revenues or tobacco taxes. 


HOW IS LEGISLATION 
IMPLEMENTED? 


Several strategies assist the implementation 
of legislation. Most important is public educa- 
tion about the law before, during and after its 
enactment. Communication of such informa- 
tion to the people enlists their support and 
cooperation in implementing, for example, leg- 
islation to control smoking in public places. 


Another approach is to develop regula- 
tions setting forth and publicizing the steps or 
phases by which a law will be implemented. 
Norway has used this approach in implement- 
ing its law on control of smoking in public 
places. 


To enforce a ban on sales to minors, the 
imposition of a well-publicized fine on a viola- 
tor sends a strong signal to all vendors of 
tobacco products. Statutes may require posted 
signs that tobacco sales to minors are illegal, 
may require purchasers to show proof of age, 
may require licensing of sellers of tobacco, and 
may increase the penalties for violation of the 
law. 


WHAT IS THE EVIDENCE THAT 
LEGISLATION IS EFFECTIVE? 

It is difficult to evaluate the effects of specific 
types of legislation because so many factors 


are involved in tobacco use, but evidence is 
increasing that specific interventions are effec- 
tive. Warner demonstrated that smoking de- 
clined in association with a requirement for 
showing antismoking messages on television 


(23). 


The decline in smoking associated with 
price increases has been shown in Hong Kong 
(24), the Netherlands (25), the United King- 
dom and the USA (13). A Swedish investiga- 
tion showed the positive impact of rotating 
warnings in diminishing consumption of ciga- 
rettes (13). 


Tye et al. (26) showed that advertising 
increases consumption and that the industry’s 
contention that advertising is designed only to 
influence brand share of the market is spe- 
cious, since cigarettes enjoy one of the most 
tenacious brand-loyalties of any consumer 
product. 
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Fig. 3. Total consumption of tobacco products 
per adult population and some 
antismoking measures in Finland; 
moving averages of three years. 
(Source: The National Board of Health, 
Finland) 


Figure 3 shows the relation of legislation 
to consumption of tobacco in Finland as the 
restrictions took effect, and Figure 4 shows the 
experience in Norway as the Norwegian gov- 
ernment moved to enforce its legislation and 


imposed successive price increases. In Iceland, 
where a comprehensive antitobacco law took 
effect in 1985, there was a decline in daily 
smoking adults one year after the law took 
effect (Table 2). 
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Fig. 4. Per-caput consumption (aged +15) of 
cigarettes and smoking tobacco in Norway 
with time. 


Table 2 


Daily smoking among 18 to 69-year-olds in Iceland* 
Ac 


1985 1986 
% Sizeofthe % _ Size of the 
sample sample 
Men 42.9 1356 SQ 1167 
Women 37.0 1352 <6 BP ig ie 
Total 2708 2288 


aSource: Icelandic Smoking Control Programme 
(Directorate of Customs and Excise) 


Tobacco policy: the power of law 337 


WHAT ARE THE PRIORITIES IN 
LEGISLATION? 


Each country must, of course, decide the prior- 
ities that best fit its needs: needs may be quite 
different in a huge country like India, with a 
large, diverse rural population, from those in 
small countries with homogeneous popula- 
tions. These differences affect the form that 
legislation takes; but, on the basis of experi- 
ence, we may agree on certain priorities: (i) 
banning all tobacco advertising, promotion of 
a tobacco free society, and reducing pressure 
on young people to smoke; (ii) regular and 
substantial increases in taxes and prices that 
decrease the demand for tobacco, especially 
among young people; (iii) restricting smoking 
in public places and the workplace makes a 
strong statement that smoking is socially un- 
acceptable (It is generally agreed that social 
acceptability is the ground on which the battle 
against tobacco will be won or lost); and (iv) 
clear antismoking messages, delivered to chil- 
dren and young people in schools and to the 
people as a whole, are an essential component 
of an effective programme. 


WHAT OVERALL STRATEGIES ASSIST 
THE DEVELOPMENT OF A SOUND 
PUBLIC POLICY ON TOBACCO? 


A key factor in the progress that has been 
made in combatting the smoking epidemic 
has been the development of antitobacco net- 
works, consisting of governmental and volun- 
tary organizations, health professionals, and 
consumers. 


At the international level, the WHO 
has taken the lead. Non-governmental interna- 
tional organizations, particularly the Inter- 
national Union Against Cancer (UICC), have 
been strong allies. WHO has reached out to 
other organizations in the United Nations sys- 
tem, with differing responses. 


In recent years, initiatives at the regional 
level have been accelerated. In 1988, the 
European Regional Office of WHO and the 
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Europe against Cancer Programme of the 
European Community held a conference in 
Madrid to energize the European countries. In 
1989, the International Union for Circumpolar 
Health, the Danish Cancer Society and the 
European Office of WHO held a meeting in 
Yellowknife, Northwest Territories, Canada to 
address the high rates of tobacco-related dis- 
ease among the indigenous peoples of the 
nations bordering the North Pole. 


At the national level, most countries have 
found it important to establish a central body 
to develop and coordinate activities on control 
of tobacco use. Such a body may be either a 
governmental organization or a _ voluntary 
organization, supported in part by governmen- 
tal funds. Such a central focal point provides 
high visibility for antitobacco efforts. 


Within countries, professional and volun- 
tary agencies have important contributions to 
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Controlling cancer by suing tobacco companies: 
the potential for India in the light of 
the US experience 


RICHARD A. DAYNARD 


Northeastern University School of Law, Boston, USA 


Litigation on the liability presented by tobacco products is now widely recognized as providing 
unique opportunities for discouraging tobacco use by raising product prices and focusing public 
attention both on the misleading nature of tobacco promotions and the actual dangers of using the 
products. In view of the recent legal precedents from suits on motor accidents and the Bhopal gas 
tragedy, India has potentially the most promising legal environment for bringing such litigation. 


INTRODUCTION 


Lawsuits against tobacco companies are 
potentially powerful tools for controlling to- 
bacco consumption. They have also proven — 
like most other such tools — to be difficult to 
wield and slow to produce results. Recent legal 
developments have made these cases easier to 
bring and more likely to win in the USA; 
Indian legal developments also suggest that 
such lawsuits, perhaps in a slightly different 
legal form, might also succeed. 


POTENTIAL BENEFITS 


The benefits sought from litigation on tobacco 
product liability include: (i) forcing the manu- 
facturers to raise the price of tobacco products 
(to covet the expected cost of litigation and 
judgment), thus discouraging consumption; 
(ii) forcing the manufacturers to stop lying 
about the dangers of their products and, 
indeed, to ‘volunteer’ the truth about them; 
(iii) discrediting the industry in the legislative 
arena by releasing internal documents giving 
details of their disinformation campaign and 
their disregard of public health; and (iv) publi- 
cizing the dangers of tobacco use through 


media publicity attendant upon the filing and 
trial of such suits. 


THE US EXPERIENCE 


Difficulties that have arisen in bringing these 
suits in the USA include: (i) the willingness of 
the tobacco industry to spend endless amounts 
of money to intimidate plaintiffs and delay 
proceedings; (ii) the ability of the industry 
to evoke ‘blame-the-victim’ attitudes among 
judges and jurors by exaggerating the extent of 
both past and current public awareness of the 
dangers of tobacco use and by presenting a 
misleading picture of the amount of individual 
choice involved in the continued use of tobacco 
products; (111) adverse judicial decisions result- 
ing from judges’ fears of a flood of litigation if 
the suits are permitted to proceed; and (iv) 
poor choice of plaintiffs in the first suits (weak 
etiological evidence and no effort to quit even 
after warnings received). 


Recent, positive US legal developments 
have made each of these difficulties ‘much less 
formidable. First, evidence about the knowl- 
edge and behaviour of the multinational to- 
bacco companies, developed by plaintiffs and 
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lawyers at great expense for use in their 
trials, is now available cheaply from the 
Tobacco Products Liability Project. Also, five 
years of experience in fighting the tobacco 
companies have prepared the plaintiffs’ bar for 
dealing effectively with the defendants’ argu- 
ments and litigative devices. Cases against 
tobacco companies are now no more expensive 
to bring than other complex product liability 
cases. 


Second, the decision on 5 January 1990 
of the US Court of Appeals in Cipollone vs. 
Liggett Group, Inc. makes clear that juries will 
have to compare knowledge of the dangers of 
tobacco held by tobacco companies and by 
individual consumers at specific times in the 
past, rather than anachronistically evaluating 
earlier behaviour in the light of current levels 
of public knowledge. Furthermore, the 1988 
US Surgeon-General’s Report on Nicotine 
Addiction has helped change public conscious- 
ness on the amount of choice exercised by most 
long-time smokers. 


Third, the fact that the first plaintiff's ver- 
dict in June 1988 in the Cipollone case did not 
lead to a flood of new cases has encouraged 
courts to begin decide tobacco-related cases 
consistently with the way they treat those on 
manufacturers of other dangerous products. 
Thus, the 5 January 1990 appellate decision 
in Cipollone, ‘although it reversed the US$ 
400 000 verdict and remanded the case for a 
new trial, for the first time allowed the plaintiff 
to use a risk-benefit analysis, which holds man- 
ufacturers liable whenever the risks of their 
products to consumers exceed the benefits. 
This holding, along with the court’s strength- 
ening of the ‘failure-to-warn’ and express war- 
ranty theories of action, opens up powerful 
legal theories for plaintiffs’ attorneys. 


Finally, plaintiffs’ attorneys have learnt 
which cases to avoid. 


The benefits achieved from tobacco litiga- 
tion in the USA to date include: (i) at least a 


modest contribution to both snuff and cigarette 
price increases (which the industry explained 
were needed, in part, to cover litigation ex- 
penses); (ii) forcing the industry to adopt a 
defensive public relations posture of ‘if you 
die from smoking, it was your own choice’ — 
hardly the best way to sell cigarettes; (iii) 
releasing damaging internal documents which 
discredited the industry politically; and (iv) 
focusing public attention not just on statistics, 
but on the fact that real individuals die from 
tobacco use. 


THE INDIAN POTENTIAL 


The Indian legal situation is quite different 
from that of the USA, yet it appears to hold 
substantial possibilities for producing similar 
public health benefits from tobacco litigation. 
While product liability actions — and tort 
claims in general — have traditionally been 
rare, three recent legal developments in India 
have made it a potentially hospitable envir- 
onment for litigation against multinational 
tobacco companies. 


First, in two 1987 cases, the Indian Su- 
preme Court articulated tort principles that 
were more liberal even than the risk-benefit 
test enunciated in the Cipollone case. Thus, in 
Gujarat State Road Transport Corporation os. 
Ramanbhai Prabhatbhai, the court held for 
the first time that ‘liability without fault’ was 
‘a principle of social justice’ in automobile ac- 
cident cases. Then, in M.C. Mehta vs. Union 
of India, involving a pre-Bhopal release of 
toxic gases from a factory, the court articulated 
its willingness to go beyond the principles of 
liability applied in the United Kingdom and 
other foreign countries, and it illustrated this 
willingness by holding that: “If the enterprise is 
permitted to carry on a hazardous or inher- 
ently dangerous activity for its profit, the law 
must presume that such permission is condi- 
tional on the enterprise absorbing the cost of 
any accident arising on account of such haz- 
ardous or inherently dangerous activity, as an 
appropriate item of its overhead. 


While the immediate application of this 
principle was to an industrial accident, the 
principle itself and the underlying reasoning 
were broad enough to encompass tobacco lia- 
bility cases. 


Particularly encouraging for our purposes 
is the paragraph of the Mehta opinion immedi- 
ately following this discussion: 


“We would also like to point out that the 
measure of compensation in the kind of cases 
referred to in the preceding paragraph must 
be correlated to the magnitude and capacity 
of the enterprise because such compensation 
must have a deterrent effect. The larger and 
more prosperous the enterprise, greater must 
be the amount of compensation payable by it 
for the harm caused on account of an accident 
in the carrying on of the hazardous or inher- 
ently dangerous activity by the enterprise.” 


Philip Morris and British American To- 
bacco are both very large and very prosperous! 


Second, while India does not permit con- 
tingency fees (which, in the USA, recruit 
plaintiffs’ attorneys by offering them part of 
the eventual recovery), the Indian Supreme 
Court has in recent years recognized a Cate- 
gory of ‘public interest litigation’ in which it is 
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willing to order defendants to compensate pub- 
lic interest plaintiffs for their expenses. This 
action, along with court rules which permit 
class actions, could facilitate injunctive actions 
against abusive industry practices, as well as 
perhaps carefully planned and _ respectably 
sponsored test cases in the product liability 
arena. 


Finally, the political and legal ferment 
around the Bhopal disaster, focusing on the 
role of tort law both in deterring multinational 
corporations from dangerous practices and in 
providing compensation to large numbers of 
victims, appears to have produced a new 
receptivity among Indian judges, lawyers and 
politicians to the need for effective legal reme- 
dies for tortious acts injuring large numbers of 
people. I assume that in India, unlike the 
USA, the tobacco industry could not plausibly 
claim that everybody who uses tobacco prod- 
ucts should know (and should have known for 
many years) of the attendant dangers; on the 
other hand, there is abundant evidence that 
Philip Morris and British American Tobacco 
should have known of these dangers for several 
decades. In this context, a public advocacy of 
tobacco product liability suits by respected 
Indian public health authorities could produce 
a positive public and judicial response. 
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Control of Tobacco-related Cancers and Other Diseases. 


International Symposium, 1990, PRAKASH C. Gupra, JAMES E, HAMNER, III 
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Antitobacco campaign in Maharashtra, India: 
achievements and perspectives 


D. T. JOSEPH 


Maharashtra Institute of Development Administration, Pune, India 


Recognizing that cancer is a preventable disease, the Government of Maharashtra, India, under- 
took an aggressive antitobacco campaign, consisting of health education programmes, slogans and 
billboards reminding nonusers of their right to a tobacco-free environment; a counter-campaign 
against cigarette advertisements was launched in Bombay City. Coupled with these activities, leg- 
islation was enacted making smoking in Government establishments and closed spaces in 


Maharashtra an offense. 


INTRODUCTION 


Most public health programmes of the 
Government of India are directed to communi- 
cable diseases such as malaria, tuberculosis 
and leprosy. The occurrence of certain diseases 
due to life style has now been recognized, 
and public health programmes are also being 
mounted against them. Lung cancer is one 
fatal but preventable life-style disease. The 
Government of the State of Maharashtra, 
India, thus initiated a campaign against smok- 
ing in 1986. The first reaction of smokers, 
mostly from urban upper-middle classes, was 
“We smoke because we like it. It is none of your 
concern. After all, it is we who would suffer, 
not you”. 

After experience of rejoinders of that 
type, an aggressive antitobacco campaign was 
launched in Maharashtra. This paper summa- 
rizes those activities and gives details of the 
legislation enacted against tobacco. 


ANTITOBACCO MEASURES 


Awareness of passive smoking: To counter 
indifferent attitudes of the kind _illustrat- 
ed above, the Public Health Department of 
the Government of Maharashtra adopted the 


slogan ‘Your smoking is injurious to our 
health’. To support this line, a poster was 
designed depicting a half-smoked cigarette, 
with a man at one end and his wife and 
young daughter at the other end, coughing. 
This poster, which was displayed on the sides 
of buses, led to awareness of the hazards of 
sidestream smoke and of passive smoking. It 
was assumed that realization of the fact that 
smoking might be harmful to others in a family 
would at least incite people to keep away from 
children while smoking. Interestingly, non- 
smokers began to use this slogan to counter the 
indifference of smokers. Youngsters reading 
this slogan aloud gave a clear but polite signal 
to nearby smokers either not to smoke or to 
move away. It also served to counter the rude 
antagonism of smokers towards antismoking 
activities. 


In January 1987, the Tata Memorial 
Hospital, Bombay, and the Public Health De- 
partment of the Government of Maharashtra 
organized a two-day workshop on cancer 
in collaboration with the UICC, where a plan 
for a State cancer control programme was 
adopted. One of the strategies was to launch 
an aggressive anti-tobacco campaign. Perhaps 
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the only action that had been taken against 
tobacco use up to that time had been national 
legislation in 1975 that all cigarette packets 
and cigarette advertisements display a warn- 
ing to the effect that ‘Cigarette smoking is inju- 
rious to health’. Most manufacturers and ad- 
vertisers ran the sentence, but preceded it with 
the words ‘statutory warning’. 


Smoking as a criminal offense: A move was 
made to make smoking in Maharashtra Gov- 
ernment offices an offense. A proposal was 
initiated by the Public Health Department 
that resulted in billboards being put up in the 
corridors of the State Secretariat to the effect 
that ‘Smoking is prohibited’. Predictably, how- 
ever, this measure did not prove to be effective, 
indicating that an administrative order alone 
would be of no great value. A more powerful 
means of curbing smoking was found in certain 
provisions of the ‘Bombay Police Act 1951’, 
which read as follows: “Section 116: No person 
shall in any court, police station, police office, 
building occupied by Government or building 
occupied by any public body, smoke or spit 
in contravention of a notice by a competent 
authority in-charge of such places and affixed 
to such court, station, office or building. Sec- 
tion 117: Any person contravening the provi- 
sions of section 99 to 166 (both inclusive) on 
conviction, be punishable by fine which may 
extend to Rs. 100/-.” 


These provisions were explored to make 
smoking and spitting within Government 
offices a criminal offense. Applications were 
made to the Home Department and to the 
General Administration Department of the 
Government of Maharashtra. Finally, approv- 
al by the Minister of State for Health and the 
Health Minister was obtained, and orders 
were issued on 5 August 1987. A copy of the 
order is reproduced as Appendix. 


The prohibition applies not only in 
built-up areas but the premises, including 
compounds. (i) The notice-boards, the colour 
scheme and the material to be displayed were 


specified; since these boards were put up right 
outside the gate, the campaign drew special 
attention. (ii) An antismoking environment 
was created by removing ashtrays from all 
Government offices in Maharashtra. (iii) Even 
cigarette and bidi kiosks within the premises of 
Government offices were closed down. 


Within two days after these orders were 
issued, a small news item appeared opposing 
them. ‘The workers in bidi-making units would 
march to the secretariat to protest’, the news 
item stated. The march did not materialize; 
on the contrary, newspapers reported readers’ 
satisfaction about the Governmental action. 
One letter read, “Why is it that Maharashtra 
Government is selfish? Why do they take care 
of their own employees? What about banning 
smoking in public spaces?” 


Health education: Smoking can perhaps be 
prevented in Government offices by means of a 
Government order, but an intensive public 
education campaign is required to prevent 
people from smoking in public places. It was 
felt that, with a proper approach, such a cam- 
paign would incite a groundswell demanding 
legislation to restrict tobacco use, sales, adver- 
tisement and even cultivation. 


‘Wills’ is a popular brand of cigarette 
manufactured by a leading firm, the Indian 
Tobacco Company, a subsidiary of British- 
American Tobacco. They advertise their prod- 
uct with attractive models and the slogan 
‘Made for each other’, stating that the filter 
and tobacco are well matched. The anti- 
smoking advertisement used the same format 
but changed the content to imply that smoking 
and cancer are made for each other. A huge 
hoarding was erected at one of the busiest 
traffic roundabouts in Bombay (at Haji Ali) 
on the night of 31 December 1987, as a New 
Year’s gift to the citizens of Bombay! 


The Indian Tobacco Company, which 
was in the process of putting up its usual 
hoardings for ‘Wills’ in the same area, stopped 
the painting midway. Instead it put up the 


hoarding of another of its brands, ‘Bristol,’ 
with the message ‘I get what I want’. This was 
counteracted with an anti-advertisement slo- 
gan ‘I get what I do not want — cancer’. 
Another manufacturer uses the slogan ‘Taste 
the spirit of freedom’. To neutralize this, 
the visual content of the advertisement was 
changed to vultures and the caption to ‘Taste 
the spirit of free doom’. 


Several other slogans and hoardings were 
designed for the antismoking campaign. In an 
attempt to enlist the support and services of 
the women, one hoarding had ‘Smoker stinks. 
Cigarette harms’ on one side, and ‘Be wise, live 
longer, choose a nonsmoker’ on the other. 


DISCUSSION 


Maharashtra State is proud of its aggressive, 
blunt, outspoken and innovative antitobacco 
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campaign. It has banned smoking and spitt- 
ing in Government offices and made these acts 
a criminal offense. The orders are generally 
implemented properly, and many senior offi- 
cers in Government departments in Bombay 
have stopped smoking in their offices. The 
penalty on conviction is a fine of only 
Rs. 100/- (US$ about 5); but the issue is one of 
criminal conviction. There may be a few viola- 
tions, but the measure has created a fear of 
being convicted and a feeling of guilt about 
breaking the law. Furthermore, the environ- 
ment for giving up tobacco use has become 
more congenial. We believe that this approach, 
with new slogans, new programmes and an 
aggressive antitobacco counter-campaign, has 
resulted in the creation of greater awareness of 
the harmful effects of tobacco and nonsmokers’ 
right to have a tobacco-free environment. It is 
gratifying to note that other states in the coun- 
try are undertaking similar measures. 
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Appendix 


Cancer Control Programme Ban on smoking and spitting in Government/Semi-Government offices 
and institutions 


GOVERNMENT OF MAHARASHTRA 
Public Health Department 
Resolution No. CNC 1086/CR 241/PH-6 
Mantralaya, Bombay 400 032, dated 5 August, 1987 


According to the estimates made by experts, there are 1.5 million cancer patients in the country at 
present. It is also estimated that 0.5 million new patients are added every year. Taking into consid- 
eration the increased longevity of the citizens in the country and at this rate, the number of cancer 
patients by 2000 AD is likely to have been tripled. According to the observations of the Indian 
Council of Medical Research, out of the total number of cancer patients, cancer could be prevented 
in respect of 40% totally. In respect of 30% cancer patients it can be cured if it is detected in early 
stages. For remaining 30% cancer patients, only long-term treatment/therapy can be given. Tak- 
ing this position into consideration, the importance of preventive measures in Cancer Control 
Programme is self evident. 


Among cancer patients, the number of patients, who are affected by cancer due to tobacco, is 
large. Smoking and tobacco-chewing not only cause cancer but also can cause respiratory and diges- 
tive system diseases. It is therefore necessary to prevent citizens from these diseases and to motivate 
them to refrain from smoking and tobacco-chewing. Government has, therefore, as an important 
preventive measure, decided to ban smoking and spitting in Government, Semi-Government, 
Zilla Parishads, Municipal Corporations, Municipal Council Offices and Institutions and Under- 
takings coming with in the purview of the State Government. 


2. Bombay Police Act 1951 has the following provisions: 


Section 116: No person shall, in any Court, Police Station, Police Office, Building occupied by 
the Government or by any public body, smoke or spit in contravention of a notice by a competent 
authority in-charge of such places and affixed to such Court, Station, Office or Building. 


Section 117: Any person contravening the provisions of Section 99 to 116 (both inclusive) on 
conviction, be punishable by fine which may extend to Rs. 100/-. 


3. Government directs that competent authorities in all Government, Semi-Government 
offices, Zilla Parishad, Municipal Council, Municipal Corporation Offices and Institutions, and 
Undertakings shall take recourse to the above provisions of Bombay Police Act, 1951 and should 
ban smoking and spitting. While implementing this, the accompanying guidelines should be fol- 
lowed. These orders shall come into effect immediately. 


All Mantralaya Departments should instruct the Heads of Offices and Government Under- 


takings under their control to follow these orders. 


By order and in the name of the Government of Maharashtra. 


Sd/- 
Arun Ghate 
Section Officer 
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Accompaniment to Government Resolution, Public Health Department, No. CNC 1086/CR 


241/PH-6, dated 5 August 1987. 


Guidelines for ban on smoking and spitting 


(1) 


(3) 


In every room of the office or institution a Board having the following words may be displayed. 
Smoking strictly prohibited (Punishable under Section 116 and 117 of Bombay Police Act 1951). 
The size of the board should not be less than 15 x 45 cm. 


Similar boards should be displayed on the wall outside every room of the institution or office, 
if there is ample vacant space available, for example, Corridor, Out-patient Department, 
Meeting Hall. Such boards in Marathi and English as above should be displayed at a distance 
of every three metres. 


At every entrance of the building, a board of the minimum size of 60 cm x 75 cm should be 
displayed and the following words should be displayed in Marathi and English. Smoking 
and Spitting strictly prohibited inside this building and compound. 


A similar board of minimum size of 90 cm x 60 cm should be displayed at the entrance of the 
compound of the building. 


All these boards should be of permanent nature i.e. wooden, tin or of similar material. The 
ground colour of the board should be red and the words in white. If some period is likely to be 
taken for preparation of the permanent boards, temporarily, paper or card board boards should 
be displayed. 


The boards on the wall should be at a minimum height of 1.5 metre. 


If any ash-trays have been kept in any of the rooms or elsewhere in the institution or the office, 
they should be removed. 


If there are any pan-bidi vendors in the building or in the compound of the building, they should 
be moved outside the compound of the building. 
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Control of Tobacco-related Cancers and Other Diseases. 
International Symposium, 1990. PRAKASH C. GuprTa, JAMES E. HAMNER, III 
AND P.R. Murti, EDs. Oxford University Press, Bombay, 1992. 


Consensus summary and recommendations 


SUMMARY OF PRESENTATIONS 


Tobacco is chewed, smoked and applied on the oral mucosa in a variety of ways all over the world, 
and a large spectrum of tobacco products is manufactured and marketed for human consumption. 
Wherever research has been done, the use of tobacco in any form has been found to damage health 
seriously. Any manufactured item containing tobacco and used following the manufacturers’ 
instructions or intention will cause a significantly high risk of ill-health. Inclusion of tobacco in any 
product meant for human consumption is unacceptable. 


The best known and commonest tobacco product all over the world is the cigarette. The health 
consequences of cigarette smoking, such as lung and other cancers, heart disease, respiratory dis- 
ease and pregnancy outcome, have been documented beyond any reasonable doubt. All over the 
world, tobacco-related cancers are a major public health problem and constitute one, two or three 
of the leading cancer sites out of the first five. Cigarette smoke may also cause lung cancer among 
nonsmokers, and children exposed to cigarette smoke may suffer from serious respiratory illness. 
Many studies document the extreme danger of all forms of tobacco use, including bidi smoking, 
chewing tobacco in any combination and reverse smoking, habits prevalent in India. For example, 
a bidi, which contains one-fourth or less of the tobacco in a cigarette, may deliver as much or more 
tar and nicotine. Certain forms of chewing tobacco have been demonstrated to contain high levels 
of carcinogenic tobacco-specific nitrosamines. In India, four of the five leading cancers are tobacco 
related. 


Tobacco is a legal agricultural product, and products containing tobacco are legal all over the 
world. This situation, however, reflects a historical development rather than a desirable state of 
affairs. If tobacco or any product containing tobacco were to be introduced today, it would not meet 
existing health and safety standards anywhere in the world and therefore would not be marketed. 


Tobacco has been identified as the largest single preventable cause of death and disease in the 
world today. It is estimated that tobacco causes 2.5 million premature deaths every year in the 
world. In India, tobacco is estimated to cause 630 000 premature deaths every year. In the interests 
of the health of the people, there is an urgent need to undertake specific measures to discourage the 
use of tobacco and its products. 


RECOMMENDATIONS 
* Long-term goal: to create a tobacco-free society 


* Short-term goal: to create an atmosphere in which the use of tobacco in any form, or the use of 
any tobacco product, is socially unacceptable rather than the norm. 


The objectives of a tobacco control programme are: , ag 
— to reduce and stop the use of tobacco among those people who are already addicted to it; and 


— to motivate nonusers of tobacco (especially the young), not to commence tobacco use. 
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To achieve these objectives, two strategies are recommended: 
(1) public education for a tobacco-free society; and 


(2) legislation and regulation to control the tobacco epidemic. 


RECOMMENDATIONS FOR IMPLEMENTING EACH STRATEGY ARE AS FOLLOWS: 
Public education : 


A. Highest priority should be assigned to educating children and youth not to start tobacco 
use. 


B. Information on the ill-effects of tobacco use should be a prominent part of overall health 
education in the mass media. 


C. During the education of members of the medical community, i.e., medical and dental 
practitioners, nurses and paramedics, special emphasis should be laid on the adverse 
health effects of tobacco use. Instructions on preventing tobacco use and on cessation 
should be part of their professional curriculum. 


D. During their day-to-day work, medical personnel should pass on information on the 
hazards of tobacco use and how to prevent them. 


Legislation and regulation 
A. Advertisements 
(i) Long-term strategy: 


— Complete ban on advertisement of any product containing tobacco in any form. 
Advertisements of any item that has the same or a similar name as a tobacco prod- 
uct must also be banned. 


(11) Short-term strategy: 


— Complete ban on advertising of tobacco in any audiovisual medium, including 
short advertisements in cinemas and in electronic media such as video cassettes; 


— Complete ban on use of any pictorial or graphic display of any tobacco product in 
advertisements in print media; a ban on tobacco advertisements in print media 
may not be feasible as a short-term strategy; 


— Health warnings should occupy at least 20% of the top area of advertisements. 
They should be rotated periodically and must have a graphic display indicating 
danger, e.g., skull and bones; this measure is especially important for populations 
that are not highly literate, as in India; 


— Complete ban on sponsoring by a tobacco company or advertisement of a tobacco 
product for any sports, cultural or other public function; 


— Complete ban on advertisement of tobacco products at the point of sale; places 
where tobacco products are sold must exhibit an appropriate health warning with 
a graphic display. 


B. Promotion 


(1) Complete ban on all promotional activities for any tobacco product, such as free dis- 
tribution, mailings and discount offers; 


(ii) 
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Complete ban on sales of all forms of tobacco to children. 


C. Separation of smokers from nonsmokers 


(i) 


(ii) 


Long-term strategy: 
— Complete ban on smoking in any public place 


Short-term strategy: 

— Complete ban on tobacco use in all health centres and health facilities, such as 
hospitals, nursing homes and dispensaries; 

— Complete ban on tobacco use in educational institutions, including schools and 
colleges; 

— Separation of smokers from nonsmokers in public areas, such as transport facilities 
and restaurants. Where separation is not possible, as in theatres and exhibitions, 
smoking should be completely banned. 
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This book on the control of tobaccu-. uued 
cancers and other diseases would be a valuable 
resource for readers interested in any aspect of 
tobacco and health, specifically for state-of-the-art 
reviews, original research papers, thought- 
provoking articles, and its coverage of off-beat 
topics. 
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